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Hawaii 's geological access to Earth's energy
l. Executive Summary
'"
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SC R 99 estab lished the Geotherma l Working Group to evaluate geothermal energy as the primary
source of basc load power for electricity in the County of Hawaii. An ana lysis of technica l data and
of expert testimo ny pro vides con vincing rationa le to deve lop local renewable ene rgy plant s and
tra nsit ion away from the count y 's dependence on petroleu m-fueled generators for baseload
elect ricity. Eac h stage of development must consider pub lic safety and en viro nme nta l conce rns.
Funding for research is requ ired to ensure that the transiti on never harms peopl e, property, or
wildli fe and that a robust and re liable supply of energy is a lways ava ilab le. It is critica lly important
to the welfare of all Hawaii resid ent s that we begin to develop local energy immediately.
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Geothermal vvorkrng Group Report
The Geothermal Working Group's pri ncipal findings:
- Geotherma l is a renewabl e resource indige nous to the island of Hawaii that is di ssociated fro m
the price vo latility of petroleum fuels.
- Geotherma l can be a key co mponent in a diversi fied energy portfol io for Hawaii Co unty, both for
the electrica l grid and for transpo rtation.
- In Hawaii , geoth ermal is a firm- energy resource at lower cos t than fossil fuel.
- Developing mu ltiple geothermal plants is the most prudent approach .
- Geo thermal has the potential to supply basc load electricit y; long term reliability and the ab ility to
supply grid managem ent se rvices (cur rently supplied by co nventiona l fossi l-fueled power plants)
mu st be demonstrated in order to cons ide r geothermal as the primary energy resource.
- With geotherma l power plant s, agricultura l fertilizers, hyd rogen, oxygen, and busin ess-en terp rise
power can be produced for off-pea k rates during the hours of curta iled electrical dem and.
'"':r
Charging station for e lectric vehicles
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II. SCR 99 and Corresponding Report Sections
BE IT RESOL VED hy the Senate ofthe Twenty- fifth Legislature ofthe State ofHaw aii, Regular Session (?j '20}O,
the House ofRepresentatives concurring, that the County ofHawaii is requested to establish, convene. and
facilitat e a working gro up to ana lyze the potential development ofgeothermal enelg", as the primary energy source
to meet the baseload demandfor electricity on the Big Island
Sec:
Appendix A Senate Concurrent Resolution 99, Spo nso r: Russell S, Kokubun
App endix B Compos ition of the Working Group
Appendix C Geotherma l Work ing Gro up M inutes
BE IT FURTHER RESOL VED that the working group consist ofeleven memb ers with the Mayor ofHawaii
County designating the chairperson, including:
The Hawaii C0I1I/ty Energy Coordinator; or design ee :
One memb er designated hy Hawaii Elec tric Light Cotnpany:
One memb er designated by the Big island Lab or Alliance:
One memb er designated by the Ha waii Island Economic Development Board, Iuc.:
One memb er designated bv the Chairperson ofthe Public Utilities Commission:
The Hawaii Island Office ofHawaiian Alfilirs Trustee. or designee:
One member designated hy the Director ofBusin ess. Economic Dev elopment, and Tourism :
One member designated by the Chairperson ofthe Board ofLaud and Natural Resources:
One memb er who is a representcuive 0 (0 non-pro/it, environmental group to he selected bv the President ofthe
Sena te:
One member who is a representative o cultural organization to he selec ted h,l' the Speak er ofthe House of
Representat it 'es : and
One memb er representing /I'{:,st Hawaii to be selected by the Mayor ofHawaii County:
See :
Appendix B Composition of the Working Gro up
BE IT FURTHER RESOLVED that the working gro up cons ider the potential impacts ofexp anding geothermal
energy production on native habitats. pristineforest environments. and native Hawaiian values and practices, and
recommend mitigative measures to ameliorate an," adverse impacts that tna y be caused h,l' geothermal enelg\'
production expuusion
See:
Environmental Impacts
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BE IT FURTHER RESOL VED that the working group also consider II'//(/t impro vements 11/(/." he req II iredfo I' the
electricitv transmission svstem ancl whatfundiug ma •. be availablefor such projcctsfrcnn the United States
Deportment ofEnergy
See :
Infrastructure and E ngineer ing Considerations
BE I T FUR THER RESOLVED that the working group is requ ested to include afeasibility and cost- benefit
analysis ofusing geo thermal energy as the priniarv energy source to meet baseload demand on the Big Island.
including on analysis ojconununitv , envi ronmental. OI/(l economic bene/its
See :
The Cost of Energy
Community Benefits
Royalties Disbursement
BE IT FURTHER RESOL VED that 01'.\ ' conuuunitv benefits analysis include the possibility audfeasihilitv or
establishing a conununitv benefits package that includes the distribution ofroyalties derivedfront geothermal
energy production to impa cted conununities. and strateg ies to avoid passing cos ts onto the customer
See:
C om munity Benefits
Royalties Disbursement
Appendix D Activities to Date
Appendix L Warran ty Deed and Grant ofAccess Easement, July 11 , 2006
Appendix M Memorandum of Agreement Between the Departm ent of Land and Natura l Resources,
State of Hawaii and the Office of Hawaiian Affa irs
BE IT FURTHER RESOL VED then the working group isfurther requested to include a derailed accounting ofthe
geothermal royalties collected hy the State, the CO/Ill!.\, ofHawaii. and the Office ofHawaiian Affairs. including
11011' those entities distribute and usc the rovalties
See :
Ro yalties Disbursement
BE IT FURTHER RESOLVED that the County ofHawaii is requested to provide (JJI interim report to the
Legislature no later than twenty days prior to the convening ofthe ]01 I Regular Session, and thefinal report ofthe
working group to the Legislature no later than twenty days prior 10 the convening ofthe ]0 I] Regular Session
See :
Geothermal Working Group Interim and Final Reports
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BE IT FURTHER RESOL VED that certified copies ofthis Concurrent Reso lution he transmitted to the Go vernor.
the Chairperson ofthe Board ofL and and Natural Resources. the Director ofthe Department otBusiness ,
Economic Development. cuul Tourism . the Chairperson ofthe Offic« ofHawaiian fUli/irs. the Mcivor ofHawaii
COUWI: the Chairperson ofthe l lawaii Island Economic Deve lopment Board, 1111'.. the Chairperso n ofthe Public
Utilities COII/ II/ iss ioII, the President ofthe Hawaii Electric Light Co II/PaI/Y, and the President of the Big lsland
Labor A /Ilance
Coor d ina ted through Hawaii County May or 's Office Ad minist r a t ive Se rvices
Hawaii's geothermal power pla nt produces 30 megawatts of power
CONFIDENTIAL - PROPERTY OF GEOTHERMAL WORKING GROUP - HA\\lAIl COUNTY Page 8
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
Geothermal Wo rking Group Report
Overview
Geothermal energy can be de veloped to become the cheapest form of baseload power for Hawaii
County. There are no importation or storage costs. s ing geotherma l as the primary souree of
baseload power will permit the co unty 's busin esses to be more compet itive with the rest of the
world. Using geotherma l as the prim ary source of baseload power w ill a lso help folks on the lowest
rungs of the econo mic ladd er-those who struggle with the cos t of services .
In addition to stability and afforda bility, geotherma l can leave less of an env ironme ntal impact than
the comme rcially-available baseload power so urces of electri city. There are 11 0 greenhouse gases,
emi ssions and no oil spill risks.
Th e lower rate s of off-peak geotherma l ele ctri city encourage the production of ammoni a locall y.
Ammonia is an effic ient hydr ogen carrier that can be used to power intern al com bustion eng ines
and as an aid to local agriculture as fertilizer. Light-industry busin ess parks eo nstruc ted near
geotherma l energy plant s can use excess heat as a resource for heatin g vegetable and tropi cal
flower hoth ouses, drying wood, and dryin g fish.
Benefi ts of geotherm al energy to the co mmunity include sharing in geothermal royal ties. In
accorda nce with state law, the geothermal roya lties are paid directly to the Department of Land and
latural Resources who allocate the roya lties in three ways :
1. Department of Land and atura l Resources rece ives 50%
2. County of Hawai i receives 30%
3. Offi ce of Hawaiian Affa irs (OHA ) receives 20%
Potenti al adverse impac ts are listed bel ow:
- Interference wi th worship of the Goddess Pclc
- Interference w ith certa in Na tive Hawaii an practices
- Rainforest destru ct ion
- Possible health and safety impacts
- Disruption of the way of life for nearb y residents
- Hydrogen sulfide and other air qua lity issues
oisc
- Increased stra in on an inadequate infrastructure
- Imp act on native fau na and flo ra
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Geothermal Working Group Report
The amount of geothermal royalties paid to the State of Hawaii fluctu ates each fisca l year, since
power ou tput and sa les to HE LCO vary.
FISCAL YEAR TOTAL STATE OF HAWAII COUNTY OF OFFICE OF
HAWAII HAWAIIAN
AFFAIRS
1995 & PRIOR $7RR,o 11 .80 $394,305 .93 $236,5R3.56 $ 157,722.37
1996 $499,353 .00 $249 .676.50 $ 149,805.90 $99,870.60
1997 $546,43 1.00 $273,2 15.50 $ 103,929 .30 $ 109,28 6.20
1998 $ -'n ')3 - 00 $26 1,117.50 $ 156,670 .50 $ 104,447.00J _ _ ,_ J.
1999 $426.698.00 $2 13,349.00 $ 128.009.4 0 $85,339.60
2000 $496,38 1.00 $248, 190.50 $148,9 14.30 $99,276.20
2001 $717,658.00 $358,829.00 $2 15,297.40 $ 143,53 1.60
2002 $477 ,958.00 $238.979.00 $ 143,387.40 $95,59 1.60
2003 $82 ,295 .00 $4 1,147.50 $24,688.50 $ 16.459.00
2004 $678, 165.00 $339 .082.50 $203.449.50 $ 135,633.00
2005 $969,980.00 $484,990.00 $290.994.00 $ 193,996 .00
2006 $ 1.855,394.00 $927,697.00 $556,6 18.20 $37 1.078.80
2007 $ 1,839,083 .00 $9 19.54 1.50 $551,724.90 $367,8 16.60
2008 $2.698.467.00 $ 1.349.233 .50 $809,540.10 $539.693.40
2009 $3,137,486.99 $1.568.743.49 $941.246. 10 $627,497 AO
20 10 $ 1,073,362.00 $536.68 1.00 $322,008 .60 $2 14,672.40
Th ru A ugust $ 1.878.965.00
20 11
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Geotherm al Vvorking Group Report
III. Geothermal Working Group Evaluations
Th e Geothermal Working Group advises a course of action that lead s to energy independence and
away from the dependence upon imported fuels. The Working Group ad vocates developing and
producing a clean, renewable, and local energy portfo lio tha t includes geothermal. Hawaiian
Electric (HECO) vice presiden t, Robbie Aim. wrote "Our state is 90 pe rcen t depende nt on imported
fossi l fuel s for all our energy needs. This is no longer susta inable. It threatens our energy and
cconom ic sccurity and our environment. 1 "
There are no fossil fuel reserves in Hawai i. However, Hawaii does have natural and renewable
energy resources. Using them ca n provid e the means to lessen the impacts of an energy crisis.
Recentl y, HElCO perform ed high-l evel transmission studies to eva lua te the ex pansion of
geotherma l generation. These studies prov ide a general ap pra isa l of the transmi ssion requirements
for additiona l geothermal generation, but are not equ iva len t to the detai led interco nnectio n studies
req uired for spec ific projects.
1 From PUC testimony, September 201 1. sec PUC.H awaii.gov/dockets.
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Geothermal VI/orking Group Report
IV. Recommended Steps for Hawaii State Legislators
- Make the allocation of geothermal roya lties mo re transparent to show how benefits come back to
the community. Designate the records of the allocat ions to be public domain .
- Esta blish a commun ity advisory board to offe r suggestions to the DLNR abo ut how roya lties
generated by geothermal power plants are spent. The advisory board should be members of the
communities that host existing or future geotherma l power plant s and/or those who are most
impacted by the development of geothe rma l energ y.
- Encourage the DL NR to use geotherma l royalti es to identify prom isin g geothe rmal sites and to
fur ther develop the resource.
- In light of the prob abilit y that oil wi ll reac h $200 per barrel (Lloyds of London ), the legislature is
req uested to commission a study to show the eco nomic impact of various pr ices of oi l.
- Fac ilitate deve lopment of geothermal with a critical review of the geotherma l permitting process,
regu latory capab ilities, and possible investment incenti ves.
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Environmental Impacts
SCR 99 wa s mindful that geothermal energy development impacts ad versely both the natural and
cultural en vironment. It stated:
WHEREAS, previous geo thermal development has raised se ns itive issu es regarding the impacts on
native Hawaiian cultural and spiritual practices;
WHEREAS, Hawaii needs a sustainable energ y market that strikes a balance between economic,
<.; ~
cotntnunlty. and environmental priorities;
BE iT F URTHER RESOLVED that the working g l'O up consider the potential impacts ofexpanding
geothermal energy production on native habitats. pristineforest env ironmen ts. and native
Hawaiian values and practices, and recommend tnitigatlve measures to am eliorate any adverse
impacts that may he cause d hy geothermal energy production expans ion;
Potential adverse impacts are listed below:
- Interference with worship of the Goddess Pclc
- Interference with certain ati ve Hawaiian practices
- Rainforest de struction
- Po ssible health and safety impacts
- Di sruption of the wa y of lifc for nearby residents
- Hydrogen su lfide and other air quality issues
or sc
- Increased stra in on an inadequate infrastructure
- Impact on native fauna and tlora
Hawaii laws say the exploration and development of geothermal resources can be permitted within
conservation, agricultural , rural, and urban areas. That is because the vast majority of resources are
located under volcanic rift zones and usually do not impact human activity on the surface. Because
of volcanic hazards, geothermal potential is associated with predominantly rural areas most of the
time and undeveloped lands where direct human impacts or occupation arc minimal, such as the
Wao Kele 0 Puna rainforest.
Industrialization of these rural or wilderness areas and the implementation of an industrial activity-
the generation of geothermal power-is of major concern for those living adjacent to it or who value
the biological diversity preserved in those areas.
I. The larger the quantity of geothermal energy developed, the larger the impacts to adjacent
residents and the environment. Proponents of greatly expanded geothermal energy expound
scenarios where major displacement of exi sting oil-fired electrical generation is achieved, with new
high-energy input industries introduced on island to facilitate the transition. There has been no
CONFIDENTIAL - PROPERTY OF GEOTHERMAL WORKING GROUP - HAWAII COUNTY Page 13
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Georhermal Vvorking Group Report
analysi s done by this Working Group on the environmental or social impacts of any large scale
development scenarios .
2. It is apparent that under current assumptions, HELCO will not absorb more than another 10 to
20 MW of base load geotherma l energy in the near future (i .e. 2015). As stated, proponents of
greatly expanded geothermal energy envision scenarios where total displacement of all oil-fired
eleetrical generation (l00 - 200MW or more of geothermal generated electricity) is practical , with
a new high-energy input industry to absorb that energy until the electrical grid can be totally
con verted from oil-based fuel s.
3. Prior to any expansion of geothermal faciliti es, members of thi s Working Group have asked that
reviews of the air quality/hydrogen su lfide emi ssions rules, noi se regulations relating to geothermal
exploration, drill ing operations, and production operations should be undertaken . Those are the
en vironmental impacts that cau sed great alarm and objection in years past.
4. DL NR participation in future Working Groups is essential. They are a major influence in
Hawaii 's land usc and management. They arc tasked with geothermal subzone designation. That
kind of review would be most beneficial in the education of potential "neighbors" on the slopes of
Hualalai and/or the Ka waihae regi on .
5. Future review committees should seck input from DOI-l's regulatory divisions as well. They are
ostensibly responsible for responding to neighbor complaints and overseeing air emi ssions and
other pollutants. What is their current ability to handle and regulate and respond to emergency
situations? What is their role during an emergency, either in Lower Puna or at a new geothermal
site on the slopes of Hual alai and/or Kawaihae?
6. The Hawaii County Civil Defense and other County agencies playa role in the development of
geothermal energy and mitigating its ad verse environmental and social impacts. Thi s Working
Group did not interact with the se County agencies. We encourage future Working Groups to do so.
Since the environmental impacts are site specific, there can be no information on the impact
without identifying the location of the resource or how it will be developed. The mo st critical issue
is to identify the resources available. More testing is needed. The downside of the dat a available on
Big Island's geothermal resources is that it is old and obtained using techniques that have been
much improved in recent decades.
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Resource Analysis and Impact Assessment
There are two projects the Working Group recommends be funded: first, testing and identifying
specific locations that hold promise to be geothermal generation sites and, second, analyzing the
impact of transition to geothermal upon the existing infrastructure. For example, shippers and dock
workers may lose work importing supplies for petroleum-based plants. Funding for a study is
needed and the Working Group recommends the legislation make it available.
A concern of neighbors to the geothermal plant in Puna is the need to plan for a possible
malfunction in the plant's operation that might lead to a release of toxic gas. An Emergency
Response Plan has been prepared and is updated from time-to-time. Copies of the ERP are
distributed to all the responding agencies and available at the Pahoa Public Library. The working
group recommends that the ERP be made available on-line for community review and information.
Some members of the Puna community insist that any expansion of PGY's capacity be done under
the strictures of a contested case hearing. The Working Group is of the opinion that a robust
environmental impact statement can mitigate community concerns. The contested case hearing is
not recommended at this time.
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Infrastructure and Engineering Considerations
Background Information
The electric transmi ssion sys tem on the Island of Hawaii is owned and operated by Hawaii Electric
Light Company (HELCO), an investor-owned uti lity regulated by the Hawaii Public Utilities
Commission. Hawaii Island has a land area of approximate ly 4 ,000 square miles with
ap proxima te ly 80,000 electric ut ility customers. The transmi ssio n sys tem is primarily comprised of
transmission lines bui lt and operated at 69,000 vo lts. Currently, there are approxima te ly 650 miles
of transmi ssion lines with 22 transmi ssion substations on the Hawaii Island electri cal grid .
HEL CO 's transm ission syste m interconn ects HELCO 's major generation sites at Keahole (80 .8
MegaWatts), Kanoelchua (55 .2 MW), Puna (34 .5 MW), Sh ipman (13.5 MW), and Waimea (7.5
MW), with major independent-power-producers at Ham akua Energy Part ners L.P. (HE P - 60 MW),
and Puna Geotherma l Venture (PGV - 30 .0 MW). Other as-available ge neration sites arc also
interconnec ted to HE LCO 's transm ission sys tem: Puu eo Hydro (3 .25 M W), Wailuku River Hydro
( 12.1 MW), Tawhi ri Power LLC (Pakini Nui) Windfa rm (2 1.0 MW), and Hawi Renewabl e
Development, Inc. ( 10.56 M W) . In addition, four dispersed-diesel units ( I M \V each) are
interconn ected to the distribution sys tem at the Panacwa substa tion, Kapu a substation, Ouli
substat ion, and Punaluu substation.
The majority of the firm -capacity power plant s on HELCO's system are located on the eastern half
of the island, whi le approxima tely half of the customer loads are on the we ste rn half of the island.
HELCO firm-capacity power plan ts at Kanoclchua, Puna, and Shipma n, and finn-capacity
independent-power-pro ducer plant s at PG V and HEP are located on the eastern half of the island.
HELCO firm-ca pac ity power plant s at Keahole and Waimea are located on the western half of the
is land. ct power genera lly flows from the power plant s in the East to the load centers ncar Kailua-
Kan a on the westside.
There are four basic transmission routes for th is cro ss -is land power n ow. Two transm ission routes
foll ow the path of Saddle Road between Ma una Kea and Mauna Loa, then through the South
Kohala area on to Kailu a-Kona. A third transmission route traverses from Hilo, through the
north east part of the island along the Hamaku a Coast, through Waimea Town and then through the
South Kohala area on to Kailua-Kona. The fourth route traverses from Hilo, through the Volcano
area, through the So uth Point area, continuing throu gh So uth Kona on to Kailua-Kona.
The HELCO transmission network allows for redundancy in the event of an outage to a line or
system component. HELCO uses single-contingency cr iteria for the plann ing of its transmi ssion
system, meaning the system is designed to maintain normal vo ltages and line loading in the eve nt a
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Geotherm al Vvorking Group Report
single transmission line goes out-of-serv ice. However, HELCO's transmission system is not
designed to mainta in normal voltages and linc loadings should simultaneous outages occur in two
or more transmission lines. Because such multi-lin e outages can result in large and ser ious system
disturbances, proper operation and maintenance of HELCO's transmission system is vital to
providing rc1iable service.
Transmission Sy stem Upg rade Study
A high level review of the transmission system upgrades required to interconnect additional
geothermal power plants on Hawaii Island was done by Hawaii Electric Light Company. Two
geothermal expansion scenarios were reviewed: one eva luated the addition of 50 M\Vs of
geothermal energy from the East Rift zone and the second evaluated the addition of 50 MWs of
geothermal energy on Hualalai on the West Side of Hawaii Island.
The evaluation concluded that for a 50 MW expansion on the East Rift zone, an additional
transmission line from the new facility to Hilo, and an additional cross-island transmission line
from the East side of the island to the West side would be required. For a 50 M \V expansion ncar
Hualalai, transmission lines from the new facility to existing transmission facilitie s on the West
side of the island would be required but another cross-island transmission line would not be
required.
HELCO's high-level transmission studies provide a general evaluation of transmission
requirements for additional geothermal generation, but arc not equivalent to the detail ed
interconnection study required for a specific project. More detailed interconnection studies would
be performed at the time a geothermal-development project was identified and more specific size
and location information was available. Cost estimates for interconnections would be developed at
that time.
Note Regarding the Next Section of the Report
Many of the issues discussed in the next section, The Cost of Energy, will be evaluated in detail as
part of HELCO's next Integrated Resource Planning process directed by the Hawaii Public Utility
Commission.
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The Cost of Energy
Geothermal generation on the Big Island
Geothe rma l energy has been an important so urce of elec trici ty on the Big Island sinc e the 30-
megaw att (M\V) Puna Geotherma l Venture: (PG V) plant began op erati on in 1993 . PG V has been
pro viding bascload power, gene ra lly bet ween 25 and 30 M\V-approxim atel y 20% of the
electricity deli ve red by I-IELCO.
Big Island residents have the highest use of their electricity in the evening, roughly between 6:00
and 9:00 p.m., when families are home at dinnertime. The peak demand on the Big Island is
approximately 185 MW. During peak hours. as well as during the day when HELCO cu stomers
demand about 160 M W, HELCO usually purchases as much geothermal electricity as is available.
Between midnight and dawn, however, electricity consumption is at its lowest , dropping to about
90 MW. During the se hours, many Big Island power plants reduce their output, as there is no need
for the electricity. Th e geothermal power plant is curtailed during the se off-peak hours by severa l
megawatt s.
Ge othermal power plant s worldwide generally operate as base load facilities; that is, producing a
steady output 24 hours daily, seven days a week. Some facilities, such as PG Y. do reduce output to
" fo llow the load" during off-peak hours. However, geothermal wells are riot turned on and off as
power requirements change; steam is still produced, but if not used to generate electricity it
bypasses the turbines and is simply injected back into the earth. Thus, there is some unused heat
during the off-peak hours.
PGY 's contract to provide electricity to HELCO wa s negotiated at a time when renewable
electricity wa s tied to the price of oil. The current contract run s at least to December 31 ,2027. It is
not expected that future contracts for renewable electricity, ineluding any for geothermal, would be
tied to oil prices.
Potential benefits of increased geothermal power
Geothermal energy has a number of potential benefits for Big Island residents. Becau se it do es not
require imports of fossil fuel, it ca n contribute to more predictable and stable utility rates. This wi ll
be particularly important as oil becomes less ava ilable and more expensive.
The environmental impacts of producing, transporting, refining and using oil will also be reduced.
The negative impacts of drilling for and shipping oil arc currently "exported" to other countries,
often affecting communities with en vironmental standards weaker than those of the US. Within
Hawaii, we could expect to minimize oil spills and greenhouse gas em iss ions rel ating to burning
fossil fuel.
Geothermal is a resource which is sus tainable for centuries, given Hawaii County 's geology. The
heat resource is essentially inexhaustible. While indi vidual wells or geothermal fields may change
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Geotherma l Vvorking GI"OUp Report
over time, including changes in the proportion of liqu id to vapor in the geo therma l fluid , the
prese nce of magm a due to the " hot spot" beneath Hawaii ensures that heat will continue to be
present in certain locations.
Also, although it is beyond the scope of the reso lution, geotherma l energy can provide more than
just electri city. Dur ing off-peak hours, when Hawaii Island residents do not use as much electricity,
geotherma l heat could be used for a variety of other purposes, suc h as making liquid fuels,
charging batte ries, or support ing agricultura l enterprises which requ ire heat. These en terprises
could contribute to Hawaii's clean ene rgy future, and can also create jobs in addition to those
needed to drill geotherma l wel ls and operate the power plant.
State statute provides for the distribution of royalt ies paid by geo therma l developers for the
electric ity they sel l. Presently, 50% of the roya lties arc retained by the State of Hawaii Departm ent
of Land and Natura l Resources, while 30% go to th ~ County of Hawaii and 20% to the Offi ce of
Hawaiian Affairs . Additiona l electr icity generation could provid e more income to these agenc ies.
Pending additions to capacity
PG V and HEL CO negotiated a con tract for an additiona l g M W of capac ity. If approve d by the
Publ ic Utilities Commission, the contrac t would be highly unusual for a geotherma l developer: it
would allow for fu lly-dispatchab le power. Thi s means that HELCO operators wou ld be able to
contro l how much geotherma l electricity is accepted on the grid, essentially allow ing PGV's output
to follow instantaneo us changes in the load as well as providing peaking power. Additionally, the
facility would add inertia to HELCO 's sys tem, which would help with grid stability. As is current
practi ce, if steam from the geotherma l we lls is not needed for electricity, it will be injected into the
rese rvo ir. Th ese additiona l 8 M W can be generated without additiona l production or inj ection we lls
being drilled.
In addition , PGV has obta ined Co unty and State permits to double its capacity to 60 MW, which
would involve drilling add itiona l we lls . Thou gh the re is presently no demand for thi s amount of
additional power on the Big Island , succ essfu l demonstration of fully dispatchabl c geothermal
power co uld lead to more opportunities for expanded use of geotherma l energy to me et ex isting
demand .
The Big Island 's geother'mal resource
A number of assessments of the geotherma l resource throughout the Hawaiian Island s have bee n
con ducted over the decades, with the most rece nt state-supported report produ ced in 2005. Th is
report, "Assessment of Energy Reserves and Costs of Geotherma l Resources in Hawaii ,"
ca lculated the geotherma l reserves for the state. Note that " rese rves" is different from the total
reso urce-estimates of reserves reflect the amount of recoverable heat energy anticipated to be
present at drill able depth s, while the total resource includes all und erground heat and is a larger
number.
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Geothermal vvorking Group Report
Reserves were ca lculated for Big Island resource area s, includ ing the Kilauea East Ri ft Zon e
(KE RZ) as well as other rift zones . Th e co mbined minimum capac ity for the Big Island is
estimated to be 488 M W, but 1.396 MW is considered the most likely amount of reserves.
The calculation of reserves invo lves assump tions about the amou nt of heat which can be expec ted
to be recovered at the sur face and the effi ciency of conve rting that heat to eleetrici ty. Th e
ca lcu lation takes into account the reservoir area, its thickness, its average temperature , its average
roc k poro sity, and other fac tors. It docs not , however, imply that this energy ca n be expl oited
comme rcially.
It is highl y likel y that the commerc ially de velopable geotherma l resource is smaller than the
reserves. There is significant uncertainty regarding reservoir characteristics. In some areas,
conditions may not support geothermal development ; for instance, there may be heat but not
suffic ient flu id to transport the heat to the surface. In other areas, such as national parks,
geotherma l power plant s cannot be developed.
Th e following table lists the estimated reserves for various Big Island rift zo nes. accordinu to the~ _ . b
2005 assessment mentioned above. The sma ller number is the ca lculated minimum capac ity of the
rift zone. with the larger number being the most likely capac ity, refl ecting the arithmetic mean .
It should be noted that actua l exploratory measures should be employed to co nfirm or mod ify these
ca lculations. An updated ass ess ment, including additiona l exploration , could pro vide more acc ura te
numbers.
Pun a Geothermal Venture has stated that they bel ieve their leasehold in the lower KERZ is capable
of producin g 200 MW, which is cons istent with the estimates given below.
Tabl e I . I Estimated Geothermal Reserves, Island of Hawaii'
Rift Zone Minimum capacity (MW) Mean Capac ity (M W)
Lower KERZ 181 438
Uppe r KERZ 11 0 339
Lower Kilauea SW Rift 64 193
Uppe r Kilauea SW Rift 6S 201
Maun a Loa SW Ri ft 35 126
Maun a Loa NE Rif 22 75
Hualalai 7 'r~)
ITOTAL (rounded) 4SS 1396
I Ge oihermbx. Inc.. 200S: . /sS C.H IIICII ! olt '/Iag.\' Res erves (//1(1 Costs ofGcothen na! Resources ill Hawaii. Prepa red for the Sta te o f Hawaii
DI3EDT
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Geo thermal Worki ng Group Report
The cost of geothermal electricity
Geothermal is a fully commercial renewable energy technology implemented in many countries
around the world . The actua l cost of geothermal electricity is currently significantly less than oil-
generated electricity in Hawaii , in part due to the rising price of oil. For a 30-MW geothermal
power plant in Hawaii designed to generate baseload power, the cost per kilo watt-hour is less than
$0. 10.
However, future costs will not necessaril y be the same . For instance, should the additional 8 MW
of load-following capacit y come on line, the cost of generating a kilowatt-hour of electricity may
be higher due to the ancillary serv ices being provided.
Th e 2005 assessment provided an estimate of the levelized cost of power from a new 30-M W
base load geothermal power plant. The report made the following assumptions:
o Capital costs in the range of $2500-$5000/i nsta lled kW
o O&M costs in the range of $0.04-$0.06/kWh
o Initial drilling costs per well of $4 million to $9 million
With these assumptions, the mean levelized cost of power was calculated to be approximately
$0.08 per kilowatt-hour.
Issues relating to expanding geothermal's base load contribution
• PGV currently hold s permits to double its output
Puna Geothermal Venture could double the capacity of its current power plant to 60 MW. However,
currently there is no market for this amount of electricity on the Big Island.
Public hearings for the County of Hawaii's geothermal resource permit were completed years ago.
At least some State of Hawaii permits arc also in hand.
o How man y, if any, additional permits are required?
o How man y new production and injection wells will be needed?
o How many years would it take to develop another 30 MW of capacity?
• Other power plants currently pro vide baseload power
An existing independent powcr producer, Hamakua Energy Partners (H EP), has a 60 MW naphtha
plant with a contract which run s from 2000 to 2030. HEP currently provides both capacity and
electricity. It generates baseload power for HELCO, including during off-peak hours. Some HEP
output is expected to be displ aced by PGV's anticipated 8-MW addition as well as by the expected
Hu Honua biomass-fired power plant in Pepeekeo, according to Jay Ignacio of HELCO (personal
communication, Oct. 11 , 20 I0.)
o Could additional geothermal capacity displace more generation from HEP?
o If so, what are the implications for the current contract with HEP?
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Geotherm al Working Group Report
• Existing fossil-fired utility power plants
Present ly, HELCO distributes power from approximate ly 180 MW of generating capacity,
including diesel and residual fuel oil plant s around the island .
o Which of the se are scheduled for ret irement?
o How man y years of economic life remain for each plant?
o What is the financia l impact of stranded investment on ratepayers and uti lity stockholders
if any of the plant s were decommissioned?
o Could a new geothermal plant provide the stability and inertia presently provided by
HELCO 's fossil-fuel steam plants?
Challenges to increasin g the proportion of electricity ge ner'ated from geothermal energy
• "All eggs in one basket." There is strength and secur ity in a diversified portfolio.
• Tran sm ission issues. Presently, most of the electric ity on the Big Island is generated on the east
s ide, whereas the load is increasing on the west side. Electric ity is lost during transmission, and
tran smission lines are subj ect to disruption.
• Mismatched demand. Demand (electricity use) is not we ll matched to geothermal' s most cost-
effective and technically mature appl icat ion: 24/7 baseload production. Demand fluctuates
throughout the day, whereas geothermal power plants are best suited to providing a steady
output around the clock.
• Lack of market. Present ly, HELCO doe s not need additional baseload power. HELCO docs not
anticipate needing more large power plants in the immediate future. If add itiona l geothermal
capacity were to be developed soon, it would require either displacing existing plant s which
have contracts for baseload electricity, or developing new markets-perhaps for non-electric
uses of geothermal heat.
Possible actions to address these challenges
• Ensure that HELCO 's portfolio remains diversified, idea lly w ith a variety of rene wablc
resources making s ign ificant contr ibution s to the grid.
• Develop geothermal resources on the west side of the island to minimize transmission
cha llenges and to generate electric ity clo ser to where it will be used .
• Modify electrical demand to create markets for geothermal electricity during off-peak hours.
Th is cou ld include storing the energy in various forms , such as charging batteries, producing
fuels such as hydrogen or ammon ia, charging electric vehicles, or making icc for cooling
applications during peak hours.
• De velop non -electric uses for off-peak geothermal energy, such as agricultural applications
requiring heat-food or lumber drying, growing media pasteurization, biofuels production, and
heat ing greenhouses. The County of Hawaii completed a feasibi lity stud y in 2007 which
exami ned some of these app licat ions-.
• Explore the costs of contract buy-out and decommissioni ng exi sting power plants.
2 Okahara & Associates. Inc.. 2007. Fcaslbilitv 501£(1': Geothermal Direct Usc. Kapoho/Pohoiki Area. Prepared lor the County or Hawaii
Department or Research and Development.
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Geothermal V'/orking Group Report
Community Benefits
The PGV royalty is calculated according to the value of the resource using a formula developed by
D LR and the US Department of Interior; from that figure, 10 percent of the resource value is
designated royalty. With regard to the royalties calculation and distribution, the Working Group
recommends that Hawaii legislators revisit the way money is disbursed to the community. Moving
forward, any expansion of geothermal would need to include a better package for fair
compensation to the trust corpus of the ceded lands. The Hawaii State constitution elearly states
" ...proceeds and income derived on ceded lands (50..." arc to be used to improve the conditions of
the native Hawaiians as defined by the ACT. Hopefully, the mechanism can be developed by the
legislature in concert with the local communities. Public hearings should be held to address all
proposals being offered by all concerned.
The US Department of Energy is currently funding the development of several modifications to
public transportation that will permit the transition from fossil fuels to hydrogen fuel for the
Volcanoes National Park buses and the ll clc-On trans-island bus service. Fuel-cell cars arc being
tested by the armed forces on Oahu and Big Island and will eventua lly support the establishment of
refueling stations island-wide. The technology is available, but decades of subsidies, legislation
favorable to the petroleum industry, and life-style choices by consumers has kept fossil fuel
art ificially profitable and has stymied the deployment of alternatives to gasoline-powered cars and
buses. Transitioning to fuels that can be produced on Big Island and creating the attendant
infrastructure of fueling stations and repair shops is strongly recommended.
Not only can geothermal power plants produce fuel for alternative-fue l power plants and vehicles,
but also agricultural fertilizer that can replace products that arc presently imported and expensive
to farmers. Thus, the sale of fuel and fertilizer has the potential to become a major export business.
Exporting hydrogen fuel in the form of ammonia from geothermal plants on Big Island to Oahu is
one method of sharing the power resources with the population centers. .
Insofar as as the usage of royalties from geothermal for community benefits has been masked by
commingling the funds with other revenue streams provided to the Hawaii Department of Land and
Natural Resources, the DLNR is requested to seck approval to direct monies received from
geothermal funds to be used to explore and to identify promising geothermal sites and to further
deve lop the resource. The change will permit an openness in accountability and allow the public to
discern a prominent and unmistakable community benefit.
Additionally, a community advisory board should be established to offer suggestions to the DLNR
about how royalties generated by geothermal power plants arc spent in the future, especially after
all the potential geothermal resource sites have been identified and tested.
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Geothermal VVorking Group Report
The Board of Trustees (BOT) approves OJ-l A's budget. The BOT has exclusive authority to decide
how the "ceded land s revenue" is used to better the co nditions of Hawai ian s. Article XII, sect ion 6
of the Hawaii State Co nstitution gives the Board the power to administer and manage ··...all income
and proceeds from that pro rata porti on of the [SS 5( t)] trust referred to in sec tion 4 of thi s article
for nati ve Hawaiians...' Th e Legislature 's role is limited to quanti fying Hawaiians' interest in the
income and proceed s from the lands in SS 5(f) of the Admiss ions Act (refer to the Att orney General
Opinion 03-04 regarding the Transfer of Ceded Land Receipts to OH A without Legislati ve
Appropriation).
On June 2 7, 2006 , OH A entered into an Agree ment of Sale with The Tru st for Public Land s (TPL)
to purchase Wao Kcle 0 Puna. Th e parti es wish to preserve the property 's natural and cu ltural
resource s and mainta in traditional and customa ry practices through appropriate resource
management. Funding in the amo unt of approx imately $3 .4 mill ion was pro vided by the USDA
Fo rest Se rv ice Forest Legacy Pro gram and the balanc e was paid by OH A. No DL NR funds were
used for the purchase. .
Land Tru st is a nonprofit organization as described in 501 (c) of the Int ernal Revenue Co de of 1986,
that protects land by wo rking wi th landowners who wish to donate or sell fee title or conserva tion
caseme nts to maintain conse rvation va lues associated with the land.
Use of the proper ty complies with the Findings of Fac t and Co nclus ions of Law and Final
Declaratory Judgm ent /Injunction issued on August 26, 2002 in Pele Def ense Fund versus The
Estate ofJames Campbell, Deceased. et. al, Civil No. 89-089. T he judgment opined that the
owners of the land are not barr ed from and may seek to de velop the und eveloped porti on s of the
land consistent with applicable law. The devel oped areas as of January l , 200 l , are the acc ess road ,
geothermal drill sites and areas c lea red for geo therma l drill sites . An advisory co unc il cons isting of
the Pele Defense Fund and other interested community members, mutually selected by DLNR and
OH A, developed a managem ent plan .
Th e management plan included an inventory and assessment of natural and cultural resources,
historical sites, risks, threats to resources, interpretive va lues, and economic development potenti al.
The economic development-potenti al section identified uses consistent with the property's status as
a forest reserve, the protection of traditional and customa ry uses of the site, sus tainable use and
protection of the resources of the site, and the terms of the Forest Legacy Program funding. The
parti es agreed to protect and enh ance nati ve plant and wildlife habitat, the natural , scenic and open-
space natu re of the property. Th e parti es wo rked to plu g an ex isting, but abando ned, geotherma l
well sha ft on the property.
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Geothermal can be a key component in a diversified energy portfolio for Hawaii County. Unlike
so lar and wind power, it is a "firm" resource-always there. Volcanic molten rock (magma)
remains belo w Earth's crus t, heating nearby rock, rainwater, and seawate r that has seeped into the
earth. Some of thi s hot water tra vel s back up through fa ults and cracks and reaches Earth's surfa ce
as hot springs or geysers. Most of it stays deep underground, trapped in cracks and porous roek.
Thi s natural co llec tion of hot water is called a geothermal reservoir.
Geothermal production well s bring the hot water to the surfa ce and use its heat to vapor ize a
working fluid through a heat exchanger. The powerful expansion of the fluid from liquid to gas
drives turbines that spin generators to produce electricity. Afterward, the hot water and gases are
re-injected back into the injection zone below the water tab le. Th e working fluid is condensed and
used again. This is a binary-cycle plant. The clo sed -loop circu lat ion system mean s that no excess
gases or fluids reach the open air.
v. Geothermal Development in Hawaii
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Geothermal VVorking Group Report
Geotherma l interest has been motivated by the fact that imported oil is use d to supply over 90
percent of Hawaii 's energy needs; no other state in the U.S. is so cr itica lly dependent on imp orted
oil. Geotherma l is regarded as a renewabl e source and can help to make the island less dependent
on import ed energy.
Hawaii Co unty lies above a geo log ica l hot spo t in the earth 's mantle that has been volcanically
act ive for the past 70 million years. Big Island has had the most recent ac tivity. Because of this,
Ha wai i Co unty has immense po tential for geotherma l energy, both for electrical generation and
fuel production. Geotherma l power potenti al on the Big Island is es tima ted at between 500 and 700
Megawatts.
In 1993, the Pun a Geotherma l Venture Faci lity, located 2 1 mil es south of Hilo on the Big Island ,
became the first commerc ial geotherma l power plant in the state of Hawaii. Its binary-cycl e plant
produces about 30 megawatts of power, or 20 percent of the island's needs. That's enoug h
electricity for 30,000 hom es. PGV saves HELCO the equiva lent of 144 ,000 barrels of petroleum a
year. PGV is capable of ex pand ing capac ity and produc ing more power. Despite bein g rest ricted to
the Big Island of Hawaii, geotherma l produ ces thirty-one percent of Hawaii's renewable energy
resources statewide .
CONFIDENTIAL - PROPERTY OF GEOTHERMAL WORKING GROUP - HAWAII COUNTY
The state has mandated that 20 percent of the electricity generated by public ut iliti es co mes fro m
renewable sources by 2020. Yet, despi te its effic iency, stability, and long-term via bility, geotherma l
energy is not always the first co ns ideration in the discussions of expanding ene rgy resources. The
public needs a grea ter awareness of geotherma l energy to understand its potenti al.
Geothermal resources
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Geothermal Working Group Report
See Appendix 0 Barri ers to Geothermal Devel opment
See Appendix 1 Association for the Study of Peak Oi l & Gas Co nference
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Th e end of cheap oil is upon us. G iven that Hawaii uses oil for 90% of its power, this is an urgent
conce rn. Worse, the pri ce of a barrel today is a false indi cator of true reserves and future market
costs; current co nd itions provide an unreliabl e basis for projections and planning. The uncertainty
for businesses and government adversely affects all Hawaii resid ent s.
Globa lly, geother ma l ex ploration and drilling has, on ave rage, a 50% or less success rate; it is very
difficult to find co mme rcia l finanein g because of this risk. Hawaii has so me major adva ntages ,
though : Hawaii has identi fied geotherma l resource sites, state age nc ies are familiar with
geotherma l, there are local engi neers w ith expert ise, there are local educators with experti se, a
local wo rkforce is ava ilable, and the transmi ssion lines are not far from the most promising
reso urce sites . These fac tors make Hawaii a desirabl e location in the eyes of lenders, investors, and
the renewable energy indu stry. Governme nt can tip the balance in Hawaii's favor by offering
appropr iate incenti ves.
VI. References to Subject-Matter Experts
While the vas t majority of inves tme nt in the energy transi tion wi ll come from the private sec tor,
government has an important ro le in crea ting pol icies and incent ives that enco urage investment
conditions.
The use of petrol eum in the world is now up to about 30 billi on barrels per year. Th e rate at which
we have found new supplies of petroleum ove r the last 10 yea rs has fallen to an ave rage of only
abo ut 10 hillion barrels per yea r. We're ohv ious ly in an unsustain abl e situation. We are now using
up a grea ter number of barrels that we have found in the recent past and that we have reserved in
the ground. We are now beginning to use it up relatively quickl y--with sca ry consequences for the
future.
See Appendix H Charles Maxwell interviewed by Wallace Forbes
See Appendix J Stra tegic Risks and Opportunities for Busin ess
A looming collapse in credi t markets and liquidity could lead to wildly gy rating prices for crude oil
wi thin the next five yea rs, with pr ices falling to $20 per barrel, then possibly roc keting to $500 per
barrel, a peak- oil theori st and comme ntator told the Associat ion for the Study of Peak Oil and Gas
confe rence .
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Geothermal Working Group Report
The depl eti on of fossil fuel s has been occurring since the first ton of coa l or barrel of oil was
mined. Since these fuel s need about 100 milli on years to regenerate , depletion and technology arc
in a race. Fur thermore , there is co ns ide ra ble evidence that we are mostl y j us t pumping out o ld
fields rather than replacing ex tracted oil with newly found oil. If current trends continue linearl y,
then in about two to three decad es it will take on e barrel of petroleum to find and produce one
barrel of petroleum. O il will cease to be a net source of energy.
T he implicati on s of th is arc obv ious, huge, and make an argument for seeking subs titu tes earlier
rather than later.
Se e Appendix G Energy Return On Investment by Dr. Charles A . S. Hall
The world is overw helming ly dependent upon depleting supplies of fossil fu els. There is con sensu s
among credible resource sc ientists and man y economists th at petroleum pri ces will rise to
unprecedented level s in a few yea rs . The cost? Volatile oil pri ce s lead to the world-wide market
co lla pse of 20 08.
See Appendix J Stra tegic Risks and Opportunities for Business
One important goa l o f the Geothermal Workin g Group is to assess the min imum rerum-on-
investment that mu st be attained fro m Hawaii 's energy resource s in order to SUPpOli optimum
soc ia l and eco nom ic activit ies. Hawaii suffers fro m an unfavorable return-on-inve stment for foss il
fuel ; the cost to dr ill , refi ne and deliver petroleum is three times greater th an pet rol eum 's benefit
for use in utiliti es, farming, tran sportation , etc. The co nc lus ion: using fossil fue l to power Hawai i is
not sus ta inable.
Sec Appendix G Ene rgy Return On Investment by Dr. Charles A. S. Hall
Government regulations can encourage investments in new energy
Source: htlp:i!oiIpricc.CtHn i ;-\ I[,,'mat ivc-Ellcrgv/Rcnc\vablc-Ellcrgv/Thc-Nccd-l()r-a-RcaJ-Domcstic-
Ahemal j\'c-EllcrJ;y-Pol ic~'-i 11-1he-LJ SA.hlml
A lte rnative en ergy (or renewable energy) is a new manufacturing industry paradigm that is in its
infan cy. Ho wever, the discussion is not new, and it looks as if the United Sta tes has positi on ed
itself to be behind historv.
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Geothermal Working Group Report
After the oil shortages in the 70's, government officia ls began discu ssin g energy po licy as a matter
of national secur ity, but thi s misses the point of a globally competitive economic world. What is
needed now (and what will a id in rebuilding the economy ), is a change in paradigm so that
America w ill remain competitive in a rapidly changing economic climate.
In order for new industries to start up , protections aga inst losses have to be guaranteed by the
government so indu stry will take the risk of investing. Go vernments ha ve the ability to hold and
maintain debt even above yearly revenue in order to stimulate economic acti vity. The government
has a duty to utilize tax revenue in order to secure America n economic competitiveness.
Alte r nat ive ene rgy : A boom industry that need s gove r nme nt st im ulus
China now leads the world in installation of wind turb ines and solar thermal systems. With a $211
bi llion investment in 20 I0 for renewable energy, it is on the rise and should not be discounted to
have conversations about drilling in the Gu lf of Mexico or whether or not the EPA should remain.
The overemphasis on tax cut s as the onl y way to SpUl11 pr ivate business has become a mantra that
is corros ive and harming American capabilities to deal properly with the economic cri sis and ge t
people back to work. Alternati ve energy is a boom industry that needs government stimulus in
ord er to cover the initi al losses that would be incur red by pri va te indu stry.
Source: hllp:1oi Ipri ce.col1l AItemal i\'\:'-Enert!v Rene\\·abk-I:.nen! v 'The- :"-J ecd- f()r-a- Real- DoIl1CSl ic-
AIternatin;-Encrgv- Polic \'- in-l he-USA .hunl
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Geothermal Working Grou p Report
Analysis by Robert Rapier, author and ener gy consultant
Normally, consumers consider falling oil and gasoline prices to be good news. They have to pay
less to fill up their tanks. And if the reason for that is that oil supplies arc increasing at a rate faster
than demand is increasing, it can indeed be a good situation for consumers, and good for the
economy.
But here 's the bad ncv..-s: that is not the case today.
Oil prices fell to below $90 a barrel. their lowest level in six months. I think oil prices arc likely to
fall further in the short term, and gasoline prices won' t be far behind. While this news alone docs
mean that consumers will get some relict: the broader picture is grim. The reason oil prices fell by
so much is not because a lot of new production came online, but rather because the economy is
very sick, and a lot of people arc out of work. Economic activity continues to be weak, and that
means demand for oil is expected to be weak. In Sh0l1, not as many people can afford oil and the
things made from oil.
However, oil is a global commodity, and some economics continue to boom. Therefore , I don 't
expect prices to go down and stay down. Growth in just China and India will sec to that. The Long
Recession hypothesis says that when there isn 't much spare oil production capacity, growth in
developing countries will tend to keep oil prices high. But high oil prices arc a drain on economics
that are highly depend ent upon oil (like the United States). Thus, if oil dependent countries arc in
recession during a time that oil producti on capacity isn 't growing (or worse, shrinking), they arc
going to have a pretty tough time coming out of that recession.
Or a simpler way to put it is this. 11 may be that the U.S. economy and America's per capita oil
consumption of 23 barrels of oil per person per year can' t grow in the face of $ 100 oi I. But if
countries like China and their 2 barrels of oil per person per year continu e to grow while buying
$ 100 oiI, then we have truly entered a new paradigm. What may happen is that both China and thc
U.S. end up consuming 5 or 8 barrels per person per year, which could still grow China 's economy,
while the U.S. gets there by shrinking ours. China's growth is probably the most worr isome factor
because we will be competing against them for global oil supplies.
Source: http://W\vw.COIlSLlIT1Crcllcruvrcport.cnmiblnus/rsquarcd/
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GE Poll Source: http ://\Y W\\·.\lcncwsccntc Lcom
Association for the Study of Peak Oil & Gas Conference
Washington, D C (Platts News Service) - Lesli e Moore Mira
"The global rate of production of oil is peaking now," said Tad Patzck, professor and chairman of
the department of petroleum engineering at the University of Texas - Austin.
Pa';C' 32
,"
CONFiDENTIAL - PROPERTY OF GEOTHERMAL WORKING GROUP - HAWAII COUNTY
Commissioned by GE , the national survey found that 72 per cent believe that left unchanged,
today 's energy sources and consumption habits could hurt the country's economic growth. And 63
per cent sa id they 're willing to work with their power companies to help bring about changes in
consumption patterns.
According to G E, the survey findings indicate that people in the US are ready to sec changes in the
nation's energy landscape.
Nearly eight in 10 US consumers - 79 per cent - say in a new survey that they 're ready to make
short-term changes in their energy use habits to gain longer-term ben efits.
Frank Rusco, an energy director at the US Government Accountability Office, said, 'The
remaining hydrocarbons will be more costly to get from underground," from a "policy
perspective," citing the Middle East as a " fa irly unstable" region.
Robert Hirsch, an energy ad viser at MISI and former manager of Exxon's synthetic fuel s research
laboratory, put the state of looming shortages in more dire terms, say ing "in the next two to five
years oil shortages will get deeper and deeper."
"There are some things that are essential to achieving a desired quality of life , and Americans
overwhelmingly agree that investing in our nation's energy future is one of them," sa id Bob
Gilligan, vice president of digital energy for GE Energy Services. 'T he American electrical grid
system ha s undergone little investment in the past 25 years. Even worse , most generation stations
were built in the I960s or earlier using even older technology. As a nation, Americans recognize
that a cleaner, smart er and more efficient energy infrastructure will help create a competitive
economic future. The key is to inve st correctly - the right way rather than the easy way."
See Appendix I Association for the Study of Peak Oil & Gas Conference
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Ge o therm al Working Group Re po rt
Lloyd's of London White Paper
1. Energy secur ity and env ironmental co nce rns will funda me ntally alter the way that we manage
and use energy.
2. Mo dern soc iety has been built on the bac k of access to relat ively chea p, co mbustible, earbon-
based energy sources. That model is outda ted.
3. China and emerging Asian econo mics dem onstrated their buyin g power in the energy markets.
4 . Energy markets wi ll co ntinue to be vo latile as tradi tion al mechanism s for balancing supply and
price lose their power.
5. Mu ch of the wo rld's energy infrastru cture lies in areas that will be increasingly subject to severe
wea ther.
6. Witho ut an internationa l agree me nt on clima te change miti gat ion , energy tran sitions wi ll take
place at di fferent rate s in different region s.
7. The introdu ction of carbon pricing and cap and trade schemes wi ll make the unit cos ts of
energy more expensive. The most cos t-effective mi tigati on strategy is to reduce foss il fuel energy
consumption.
8. Businesses must address the impact of energy and carbon co nstra ints holi sticall y, and throu ghout
their supply cha ins . Tight profit margin s on food produ cts, for example, will make some current
sources unp rofitable as the price of fuel rises and local suppliers becom e more co mpetitive.
9. Th e last few yea rs have witnessed unprecedented investment in renewable energy and many
co untries arc planning or piloting 'small grids' . Thi s revolution presen ts huge op portunities .
See Appendix J Strategic Risks and Opportunities for Bu siness
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Gcorhcrmal YVorking Gro up Final Report
The members of the Geothermal Working Group wish to acknowledge the administrative efforts of
Christopher Wcstlyc, who edited and arranged the Geothermal Working Group report.
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Appendix A
Senate Concurrent Resolution 99
Senator Russell Kokubun
THE SENATE.
TWENTY-FIFTH LEGISLATURE. 20 10.
STATE OF I-l AWAI!.
S.C.R. Number 99. FEBRUARY 26, 20 10.
====================================================================
SENATE CONCURRENT RESOLUTION.
REQUESTING THE ESTABLISHMENT OF A WORKING GROUP TO ANALYZE THE
POTENTIAL DEVELOPMENT OF GEOTHERMAL ENERGY AS THE PRIMARY ENERGY
SOURCE TO MEET THE BASE-LOAD DEMAND FOR ELECTRICITY ON THE BIG
ISLAND.
WHEREAS, in IgSI , King David Kalakaua visited Thomas Edison in New York to discuss
extracting power fro m Hawaii's volcanoes and using underwater cables to carry power between
islands; and
WHEREAS, at the time, his strategy did not prove to be feasible. and hydropower was used to
generate electricity to light Honolulu; and
WHEREAS, today, technology advances make geothermal energy not only feas ible, but a top
source of renewable energy; and
WHEREAS, geothermal energy is a more reliable source of energy than solar or wind energy.
because when the wind does not blow and the sun does not shine, the heat from the volcano
continues to produce a steady flow of power; and
WHEREAS. Hawaii's ratio of renewable energy generation (ten percent) to fossil fuel generation
(ninety per cent) ranks third in the nation; and
WHEREAS, the United States Department of Energy has indicated that Hawaii is one of the best
positioned states for renewable energy potential; and WHEREAS, the United States
Environmental Protection Agency asserts that greenhouse gases threaten public health and
CO!~FIDENTIAL. • PROPERTY OF GEOTIIERfvtA,L WORKING GROUP· IMWAli COUNTY
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Geothermal Working Group Report
science overwhelmingly shows greenhouse gas concentrations are at unprecedented levels due to
human activity: and
WHEREAS, there is irr efutable evidence that global warming is real and occurring at an
alarming rate. with rising sea levels and stronger and more frequent storms: and
WHEREAS, the designation and establishment of geothermal resource sub-zones more than
twenty-five years ago needs to be reviewed to reaffirm or amend the original feasibility
assessme nts; and
WHEREAS, previous geothermal development has raised sensitive issues regarding the impacts
on native Hawaiian cultural and spiritual practices: and
WHEREAS, Hawaii needs a sustainable energy market that strikes a balance between economic.
community. and environmental priorities; and
WHEREAS, the Hawaii Clean Energy Initiative aims to meet seventy per cent of the State's
energy needs through renewable sources by 2030: and
WHEREAS, geothermal energy is efficient and stable, and has long-term viability to help Hawaii
meet its 2030 goals, reduce its contribution to global warming, and create a sustainable energy
market: and
WHEREAS, as a proven source of reliable firm capac ity, geothermal energy has great potential
to be the primary source of energy to meet the Big Island's base-load demand, generating the
amount of power required to meet minimum electricity demands based on reasonable
expectations of customer requirements; now, therefore,
BE IT RESOLVED by the Senate of the Twenty-fifth Legislature of the State of Hawaii, Regular
Session of 2010, the House of Representatives concurring. that the County of Hawaii is
requested to establish, convene, and facilitate a working group to analyze the potential
development of geothermal energy as the primary energy source to meet the baseload demand
for electricity on the Big Island: and
I
I
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Geothermal Working Group Report
BE IT FU RT HE R RESOLVED that the working group cons ist of e leve n members with the
Ma yor of Hawaii Co unty designating the chairperson , includ ing:
I. The Hawaii Co unty Energy Co ordinator. or designee;
2. One member des igna ted by Hawaii Elec tric Light Company:
3. One member des ignated by the Big Island Labor Alliance:
4. One member designated by the Hawaii Island Eco nomic Development Board , Inc.:
5. One member designated by the Chai rpe rson of the Publi c Utili ties Co mmiss ion;
6. The Haw aii Island Office of Hawa iian Affairs Tru stee. or designee;
7. One member designated by the Direct or of Business, Economic Development, and Touri sm ;
8. One member des ignated by the Chairperson of the Board of Land and Na tural Resources;
9 . One member who is a representati ve of a non-profit. env ironme ntal group to be selected by
the President of the Senate ;
10. One member who is a representative of a cultura l organiza tion to be se lec ted by the Speaker
of the Hou se of Represent ati ves; and
II . One member represent ing West Hawaii to be se lec ted by the Mayor of Hawai i Co unty; and
BE IT FURTHE R RESOLVED that the wo rking group cons ide r the potent ial impacts of
ex panding geo therma l ene rgy product ion on nat ive habit ats, prist ine forest environments, and
nat ive Hawaiian values and pract ices, and recomm end miti gati ve mea sures to ame liora te any
adverse impac ts that may be ca used by geotherma l energy produ ction ex pans ion: and
BE IT FU RTHE R RESOLVED that the working group also con sider what improvements may be
required for the e lectrici ty tran smi ssion sys tem and what funding may be avai lable for such
project s from the United States Department of Energy ; and
BE IT FU RTHE R RESOLVED that the working group is requested to incl ude a feasi bility and
cos t-bene fit ana lysis of usin g geotherma l energy as the prim ary energy so urce to meet base-load
demand on the Big Island . incl uding an analysis of community, env ironmental, and eco nomic
benefits: and
BE IT FU RTHE R RESOLVED that any community benefits ana lys is include the possibil ity and
feasi bili ty of establish ing a community benefits package that includes the distribut ion of roya lties
derived from geotherma l energy production to impact ed communities. and stra tegies to avo id
passing costs onto the customer: and
I
I
I
BE IT FURTH ER RESOLVED that the wo rking group is further requested to include a detailed
acco unting of the geo thermal royalti es co llec ted by the State. the Co unty of Hawaii , and the
Office of Hawaiian Affairs, including how those ent itie s distribute and use the royalti es; and
CONFIDEf'HiAL . PROPERTY OF GEOTHERf"lALWORKING GROUP· HAWAii COUNTY 3
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
Geotherm al Working Group Report
BE IT FURT HER RESOLVED that the County of Hawaii is requested to provide an interim
report to the Legislature no later than twenty days prior to the convening of the 20 II Regular
Sessio n, and the final report of the working group to the Legislature no later than twenty days
prior to the convening of the 2012 Regular Sessio n: and
BE IT FURTHER RESOLVED that certifie d copies of this Concurrent Resolution be transmitted
to the Governor, the Chairperson of the Board of Land and Natural Resources, the Director of the
Departm ent of Business, Economic Development, and Tourism, the Chairperson of the Office of
Hawaiian Affairs. the Mayor of Hawaii County. the Chairperson of the Hawaii Island Economic
Development Board, lnc., the Chairperson of the Public Utilities Commission, the President of
the Hawaii Electric Light Company, and the President of the Big Island Labor Alliance.
I
I
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Appendix B
Co mposition of the Working Group
Th e wo rking group cons ists of eleven members with the Mayor of Hawai i Coun ty
designating the cha irperso n, including:
I. The Hawaii Co unty Energy Coordinator, or designe e
Member: Richard Ha, President of Ham akua Springs Co untry Farms, co-chair of
Workin g Group
2. One member designated by Hawaii Electri c Light Co mpany
Member: Jay Ignacio, Presid ent of HELCO
3. On e member designated by the Big Island Labor Alliance
Member: Wallace Ishibash i, Jr., Big Island Labor Alliance, co-chair of Working
Group
4. One member designated by the Ha waii Island Economic Development Board,
Inc.
Member: Barry Mizun o, HIEDB
5. On e member designated by the Cha irpe rso n of the Public Utilities Co mmiss ion
Membe r: David Mattice, Hawaii County PUC representative
6. Th e Hawaii Island Office of Hawaiian Affairs Trustee, or design ee
Me mber: Robert Lindsey, Hawaii Island OH A trustee
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7. One member designated by the Director of Busin ess, Eco nom ic Devel opment,
and Tourism
Member: Andrea T. Gill, Renewable Energy Spec ialist, State of Hawaii
8. On e member designated by the Cha irperso n of the Board of Land and Natura l
Resources
Member: DLNR- Did not send a representative
9. One member who is a represent ative of a non-profit , env ironme nta l group to be
se lected by the President of the Senate
Member: Nelson Ho, Cha ir of the Moku Loa Group (Hawaii Island ), Sie n-a Club
10. On e me mber who is a representative of a cultura l organization to be selected by
the Speaker of the House of Rep resentati ves
Member: Patrick Kahawaioia 'a, Presid ent of the Kcaukaha Community
Association
II. One memb er representing West Hawaii to be selected by the Mayor of Hawaii
County
Member: Jacqui Hoover, executive Director HLPC-West Sid e Represent ati ve
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STATE OF HAWAII
PUBUC UTILITIES COMMISSION
DEPARTMENT OF BUDGET AND FINANCE
465 S. KING STREET. #103
HONOLULU. HAWAII 96813
October 12, 2011
HERMINAMORITA.
OWR
JOHN ! . COLE
COMM SSIONER
MICHAEL E. CHAMPLEY
COMMISSIONER
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Mr. Richard Ha, Co-Chair
Mr. Wallace Ishibashi, Co-Chair
Geothermal Energy WorKing Group
Dear Chairs Ha and Ishibashi and Members of the Geothermal WorKing Group:
As the Chair of the Hawaii Public Utilities Commission ("PUC"), I request that clarification of the
PUC's participation in the development of the final report of the Geothermal Energy WorKing
Group ("working group") be added to the appendix of the final report.
Senate Concurrent Resolution No. 99, Session Laws of Hawaii 2010, names one member
designated by the Chairperson of the PUC. It is my understanding that Commissioner Carlito
Caliboso attended the meetings with the intent of acting as a resource to the working group.
Upon my becoming Chair in mid-March 2011; I designated the PUC Hawaii Island
Representative, David Mattice, to attend on behalf of the Chair to mainly observe rather than
actively participate in the meetings.
I truly appreciate the dedication and efforts of the workinq group, however, given: (1) the PUC's
role as the regulatory agency presiding over any resulting power purchase agreement for
geothermal energy, and (2) the likelihood that other geothermal issues will be adjudicated by the
PUC in the future, I did not feel it would be appropriate for the PUC to comment on the specific
findings and recommendations of the worKing group. Therefore, clarification within the final
report is requested to ensure that listing the PUC as a working group member will not be
misconstrued as the PUC taking an active role in the development and adoption of the specific
findings and recommendations of the working group prior to the PUC presiding over any
resulting project power purchase agreement.
Thank you for your consideration in this matter.
Sincerely,
I'IIAMMMAJ~
Hermina Morita
Chair
HM:CPA:ac
Hawa' Do.tnel OffICe '600 Kino"'e Street, '106. Hila. Howali 96720 ' Telephone: (608) 974-4533 . Facslmi:e: (808)974-4534
Ksuai DostriG1OffICe ' 3060 Eiwa Street. '302'(;. unce.Hawa, 96766 · Telephone: (608) 274·3232 . Facsimde: (608) 27"'3233
(Maning address: Kauai Oislricl Office· 3060 ElwaStreet, Suile 307, Uhue . Hawa ii 96766)
Maul DistrictOffice · State OffICeBuDding ' 1. 54 South tvgh Street. '1216. Wa'u'u. ' lawait 96793' Telephone: (6D8)98<Hl162, Facsimne: (6D8)984-a183
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PRESENT:
CALL TO ORDER
The inaugura l meeting was called to order by Co-Chai rman Richard Ha at 3:10 p.m.
Co-Chairman Ha introduced Mayor Billy Kenoi.
Wall er IC\I. Lnu
Dcputv .\fal1ag ing Dirccu»:
Willilllll 1'. Kenol
,\ llIyor
Wednesday, June 2, 2010
Office of the Mayor
Geothermal Energy Working Group
Hawai'i County Building
25 Aupuni Street
Hilo, Hawai'i 96720
County of Hawai'i
Office of the Mayor
25 Aupuu: Street. Suite 2('0.1 • l lilnHawnii %720 • (XOX) % 1·X211 • Fax (XOX) % 1·(,55.1
KONA : 75·5722 l luruuuu Place. Suite 102 • Knilua-Kona. l lawuii \)c> 74(l
(XOX) .12 7·.1602 • Fax (X OX) .1 2c>· 566.1
Carlito Caliboso
Richard Ha, Co-Chairman
Nelson Ho
Jacqu i Hoover
Jay Ignacio
Wallace Ishibash i, Co-Chairman
Patrick Kahawa iolaa
Ted Peck
GUEST SPEAKERS
Jose Dizon, HELCa
Mike Kaleikini, Puna Geothermal Venture
Mayor Billy Kenoi
Counci l Member Emily Naeole-Beason
Mayor Kenai thanked everyone for their support of the newly formed Geothermal
Energy Working Group. He acknowledged the presence of Counc ilwoman Emily
Naeole-Beason.
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Mayor Kenoi stated that everyone recognizes that energy and its cost moving forward
determine the qual ity of life for island residents. It is essential to address the
importance of renewable and alternative energy development. He explained that the
Hawai ' j Clean Energy Initiative aims to have the State obtain 70 percent of its energy
from renewab le energy sources by 2030 . If there is any community that will achieve
that goal , it is the County of Hawai 'i, because it is already at 32 percent.
Mayor Kenoi stated that in order to accomplish this goal it is necessary to maximize
the avai lability and the opportunity that surrounds geothermal. Senate Concurrent
Resolution 99 (SCR 99) directs Hawai 'i County to establish a work ing group to
analyze the potentia l development of geothermal energy making it cost effective and
feasible . The Geothermal Working Group will consider the expansion of geothermal
development and address its impact on the environment and its culture .
Mayor Kenoi stated that he feels confident that the members selected consist of
talented individuals who will make significant and substantial strives in expanding and
utilizing the "gift of geothermal."
Councilwoman Naeole-Beason offered a short prayer to spiritually guide the
members in wisdom , knowledge, and understanding.
Counci lwoman Naeole-Beason commented that she witnessed the process of
geothermal and how it has evolved throughout the years. She supports the newly
formed group and looks forward to the county providing new sites for geothermal. As
a result of Puna geothermal , she is presently the only councilmember on Hawai 'i
Island who is capable of utilizing royalty funds to take care of her district. She hopes
that in the future other Council districts will be able to benefit from geothermal.
Co-Chair Ha thanked everyone for supporting the newly formed Geothermal Energy
Working Group . He explained that this working group will need to file an interim
report with the Legislature prior to the start of its 2011 sess ion. In the next seven
months , the group is directed by SCR 99 to analyze the potential development of
geothermal energy as the primary energy source that can meet the base load
demand for electricity on the Big Island.
As a farmer, Co-Cha ir Ha stated that in the past he attended several seminars. He
learned about the concept of energy return on investment, and the standards of rural
oil supplies. Studies indicate that the end of cheap oil is near. Individuals who are
less fortunate financially will be the most vulnerable . Co-Chair Ha explained that
accord ing to HELCO 's website , geothermal energy costs approximately 11 cents per
kilowatt hour for base power. Based on this figure, it is by far the cheapest form of
base power. Geothermal is proven techno logy: it's cheap , it's a gift to use wise ly,
and it can be shared with future generations. Also, there are future possibil ities to
develop with geothermal including transportation , fertilizer, ammonia, etc.
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Representing the Big Island Labor Alliance, Co-Chairman Wallace Ishibashi
explained that in the 1980's he was a member of the first geothermal group called the
Hawai'i Island Geothermal Alliance (HIGA) . At that time, it was a touchy subject,
however; over the course of time the first phase of geothermal has proven to be very
effective , clean , and beneficial to Hawai'i island. Mr. Ishibashi said that he continues
to take interest in the development of geothermal because "it is the right thing to do
Geothermal energy is available in only certa in regions of the world and Hawai 'i Island
is blessed to have this resource."
Co-Chair Ishibashi stated that the Hawaiian community may possibly have concerns
regarding this issue. It is the Geothermal Energy Working Group's respons ibility to
address them openly with understanding and aloha. He said, "the fact is Pele is
recognized as a living goddess to some Hawaiians in the community. It is important
to acknowledge the communities issues with respect and understanding of their
culture. "
In order for geothermal to succeed , Co-Chair Ishibashi commented that the key is for
businesses and the working class to see a difference in their electric bill . Once
businesses receive savings , they can than afford to provide better wages to their
workers. He also commented that many people believe that there is a price to pay in
order to live in Hawai'i. Co-Chair Ishibashi stated that that way of thinking must
change . The fact is that cheaper energy attracts better business opportun ities for our
islands . Geothermal will reduce the cost to Hawai 'i residents and business
operators. Therefore , the goal is to attract better business in Hawai'i because this
cheap base energy will allow affordable living.
Co-Chair Ha asked that all members introduce themselves.
Patrick Kahawaiolaa introduced himself as the current president of the Native
Hawaiian Community on Hawaiian Homelands. As a representative of the native
Hawaiian community he would like to move forward with geothermal becoming a
meaningful resource .
Nelson Ho introduced himself and stated that he got involved with geothermal energy
in 1981. That is when 500 megawatts was proposed adjacent and upwind of Hawai'i
Volcanoes National Park. He is interested in learning what new developments have
transpired . In the past, some of the original concerns raised involved the demand .
Those issues involved the cost of bringing in a new supply of energy, the efficiency
and usage, and whether the environmental and cultural subsid ies were sufficient in
making geotherma l econom ical as an energy resource .
Mr. Ho explained that there were a lot of constraints on geothermal energy. Those
constraints are on the record and are historical. He would like to see if any of these
issues have changed throughout the years. Also , he would like to know what the
Public Utilities Commiss ion's views are regarding this resource becoming the base
load energy.
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Jacqui Hoover introduced herself as a representative of West Hawai'i, she is involved
with the Hawai'i Leeward Planning Conference and the Hawai'i Economic
Development Board. She was born and raised on Hawai 'i Island. Thereafter, she
attended school in California. Ms. Hoover mentioned that she was involved with the
early geothermal efforts in California and would like to see what opportunities exist in
order to stabil ize energy use on Hawai'i Island.
Carl Caliboso introduced himself as chairman of the Public Utilities Commission. He
explained that the PUC's role is to regulate public utilities. In this case, this
regulat ion will be directed towards HELCa. He personally encourages HELca to
consider and explore existing alternative energy sources like geothermal. The
consideration of expanding geothermal is very interesting . The PUC has an interest
in making sure that utility service provided to the community is reliable and offers
reasonable rates to the consume r. Sometimes it is necessary to make an investment
in a short term to have long term benefits. This is seen a lot with other renewable
energy type options and investments that are being considered and proposed.
Mr. Caliboso remarked that it is also important to be sensitive to many different
concerns that are deeply rooted because that is why this taskforce was establ ished.
Jose Dizon introduced himself as the general manager for operations at HELCa. He
participated at the First Natures' Futures program symposium on Friday. At that
symposium, he spoke about the challenges in Hawai'i involving social, cultural , and
historical issues . Although there are many issues involved , Mr. Dizon stated that he
does believe there is a way to make it work.
Barry Mizuno introduced himself as a representative of the Hawai'i Economic
Development Board. He disclosed that he worked for Puna Geothermal Venture and
retired in 2006. At the present time, he works as a consultant for them. He stated
that there are many experts that have indicated that there will be a $200 barrel of oil
increase within the next 18 months . "This is scary, whether it is true or not." Hawai'i
is 90 percent reliable on fossil fuel, and it is important to seriously consider other
options immediately to plan for the future.
Ted Peck introduced himself as the energy administrator for the Hawai'i State Energy
Office. He was also on the panel on Friday. He stated that his heart was wounded
when he heard the stories of when geothermal was first introduced , and the
insensitive and inappropriate way that it was put forth . As a State and as a Nation
there have been many wrong doings. However, we are now on the door step of a
different kind of oppression and we have an opportunity to free ourselves from that
oppression. Geothermal energy working for the community, the county, and culture
can have a role with future possib ilities such as transportation . Mr. Peck stated that
he is honored to be a part of this taskforce and looks forward to exploring this matter
further.
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Co-Chair Ha stated that Hawai'i can become comparatively advantageous to the rest
of the world. Geothermal will elevate our economy and community to a higher place.
HELCO Presentation - Big Island Energy Overv iew
Presentation provided by HELCO General Manage r Jose Dizon
(See Attachment A)
PGV Presentation - Geothermal Energy in Hawai'i
Presentation provided by PGV Genera l Manager Mike Kaleikin i
(See Attachment B)
Co-Chai r Ha requested that someone volunteer to collect data for the cost benef it
analysis report .
Mr. Mizuno stated that the report provided to the group on Assessment of Energy
Reserves and Costs of Geothermal Resources in Hawai'i was created by the State of
Hawai ' j Department of Business , Econom ic Development and Tourism (DBEDT) on
September 30, 2005. He asked that the members review the executive summary
identify ing the five geothermal rift zones on the Big Island. All five of the combined
resource areas have a minimum megawatt of 488 and a combined megawatt of
approx imately 1396. Since the report is dated from 2005, Mr. Mizuno commented
that it is necessary to receive a current project ion.
Mr. Peck advised that action will be taken to discuss that matter with DLNR.
Ms. Hoover informed the group that although the report is dated in 2005 , the data
was collected in 2000.
Mr. Peck's assistant interjected and stated that there is no current study.
Mr. Ho recommended that a representative from DLNR attend future meetings
because they designate where geothe rmal occurs.
Mr. Peck volunteered to meet with DLNR and provide a report at the next meet ing.
ASSIGNMENT OF COMMITTEES
•
I
•
•
I
•
•
•
Committee on Feasib ility and Cost-Benefit Analys is
• Ted Peck and Jacqu i Hoover will provide a report.
Committee on Potentia l Impacts of Geothermal Energy Production Expansion
• Nelson Ho and Patrick Kahawalolaa will provide a report .
Committee on Electr icity Transmission System Improvements and Funding.
• Jose Dizon will provide a report .
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imbalance. This systems capab ility allows HELCa to control the system remotely,
reestablishes the imbalance in power, and quick ly restores serv ice to customers.
GUEST SPEAKERS
Hawai'i's Geothermal Resources an Overview and History Powerpoint
Presentation provkied by Donald Thomas. (See Attachment "A ")
Mr. Thomas explained how the island chain was formed and how all islands were
derived from a planetary process called a "mantle plume." This process has been
generating magma for the past 80 million years . This ultimate heat source floors
Hawai'i's volcanism and it has been a long standing process. Presently, the Big Island
happens to be located over the mantle plume. Kilauea volcano is over the "hotspot" and
is recognized as one of the highest areas for geothermal potentia l. He pointed out that
Kilauea actually has two rift zones the east rift zone and the southwest rift zone. The
enormous size of the east rift zone compared to the southwest rift zone is clear
evidence that much more lava has erupted from the east rift zone.
Mr. Thomas identified Hawai 'i island's volcanoes and provided the members with a brief
history on their location, age, activity, and subzone locations for potential geothermal
energy.
Mr. Thomas mentioned that a Geothermal Technical Advisory Committee was formed in
the past. Those members collected data in order to identify geological sites for
geotherma l. The committee became inactive and stopped meeting.
At this time, there is consideration to reactivate the committee so that they can gather
additional information and re-evaluate the original data. In his opinion, Mr. Thomas
stated that although work conducted in the 70's and 80's were sufficient , it is necessary
to obtain a geophys ical survey at this time.
If an update is conducted every five years, Co-Chairman Ishibashi inquired on when
was the most recent.
Mr. Thomas answered that the last update was in 2005 .
Ms. Andrea Gill commented that geophys ical surveys were not done at that time.
Co-Chairman Ishibashi inquired on whethe r the committee was reactivated .
Mr. Thomas replied that an informal proposa l was sent to DLNR and he anticipates
meeting with them to discuss if they are interested in reactivating the committee.
Co-Chairman Ha inquired on what kind of equipment is available now that was not
available in the past.
Mr. Thomas stated that there is a technique called a magneto telluric survey. It involves
an instrument that looks at natural occurring electrical signals underground.
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As a potential subzone for geothermal , Mr. Kahawaiolaa asked for an estimate on how
long the east rift zone 's heat would remain hot.
Mr. Thomas stated that it's certain that the Big Island will eventua lly move off of the hot
spot. However, the rate of movement is extremely slow. His estimate is that Kilauea 's
east rift zone will remain active for at least another half a million years , and even after
that , residual heat could continue.
First Nations' Futures Program Powerpoint Presentation
provided by Kanoe Wilson. (See Attachment "B, C, Oil)
Ms. Kanoe Wilson explained that her presentation will touch upon the cultura l
perspectives on geothermal energy on Hawai 'i Island. She briefed the members on the
First Nations ' Futures Program. The First Nations' Futures Program is an internat ional
alliance between Kamehameha Schools, Stanford University, and Maori from Aotearoa
(New Zealand).
Ms. Wilson stated that FNFP is a leadership-development program which is involved
with various community issues. This year they are tasked with investigating geothermal
energy. The key note will be to look at various perspectives out in the commun ity and to
find a way to educate and promote the broader understanding of geothermal energy on
Hawai'i Island.
According to Ms. Wilson, Kamehameha Schools has identif ied property on the west side
of the island that has a potential geothermal resource .
Ms. Wilson said that her group generated a research question that would identify goals
for the project. The purpose was to identify and analyze cultural , environmental , social,
economical, educational , risks and rewards on developing geothermal energy in
Hawai'i. Ms. Wilson mentioned that many group members did not have knowledge of
geothermal energy. Therefore, rather than research everything on geothermal energy
they decided they would be meet with organizations that had the expertise in this field.
Ms. Wilson briefed the members on past resistance by the native Hawaiian community.
Their concerns included:
• Religious beliefs and customs
• Cultural and subsistence customs and practices ; including access
• Hawaiian cultural sites
• Protection of burials and 'iwi kupuna
• Health issues from emiss ions
• Transmiss ion lines through NARS and DHHL lands
• Ceded Land exchange
• Destruction of rainforest
• Impact of pollution on native birds, fauna and flora
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Ms. Wilson distributed a handout on the "Legal Ramifications for Hawaiian Subsistence
Practices and Rights and a timeline on Social Process in Hawai'i.
(See Attachment "C, 0 ")
Ms. Wilson stated what the members need to be kept in mind about the native Hawaiian
community is that the environment shaped them as "a people." The environment is key
and critical as part of the Hawaiian foundat ion. It is important to understandwhere can a
Hawaiian be a Hawaiian if not "Hawai'i?"
Ms. Wilson said that native Hawaiians are concerned about having to sacrifice their
religion, cultural lifestyle , and identity for the benefit of others . These concerns need to
be acknowledged , respected , and addressed.
Ms. Wilson recommended that the Geothermal Energy Working Group conduct listening
tours . It is necessary to meet with the native Hawaiian commun ity and receive input
from them. She encourages the GEWG to meet and "talk story" with the Kupuna
Advisory Group at the Hawai'i Volcanoes National Park. They have very diverse issues
and they represent various backgrounds. The group consists of educators and former
park employees who can offer their valuable contribut ion.
Ms. Wilson in addition recommended that the GEWG include a cultural impact
assessment to the Legislature with their report.
Ms. Wilson mentioned that geothermal royalties are shared between the State , OHA,
and the County. She suggested that there be consideration to create a special fund for
educational purposes. It is important to look at future generations who will be involved
in the development of geothermal energy. Ms. Wilson informed the members that the
University of Hawai'i at Hilo is preparing a proposal for an engineering program. A
special fund could assist our youth by offering them an internship program in
engineering. It is necessary to educate the future generation that will be one day
running these facilities.
Ms. Wilson informed the GEWG that her group called "Papahuilhonua" created a
website in order to provide information on geothermal and to use it as a bulletin board
for upcoming events. The website address is www.papahulihonua.blogspot .com. The
video from the sympos ium is also available on the website.
Ms. Wilson enterta ined questions from the Geotherma l Energy Working Group.
Co-Chairman Ha stated that the Mayor directed the GEWG to meet with the commun ity.
He asked Ms. Wilson if she could suggest who the members should meet with to "talk
story."
Ms. Wilson will provide the members with an outline that was developed identifying key
individuals within the commun ity.
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5SUBMITTED BY:
UpCOMING AGENDA ITEMS
Reports by subcomm ittee chairs
Timeline on interim report•
Co-Chairman Ishibashi stated that it very important to address the cultural and
environmental impact in order to expand geothermal. He questioned how the GEWG
should proceed with community discuss ions.
Ms. Wilson suggested that the members meet separately with the community
associations, and also with the Kupuna Advisory group.
The members agreed on the following:
• Meetings will be scheduled through an email poll. Ms. Andrea Gill will assist.
• Committee on Scheduling Community Meetings:
Richard Ha, Pat Kahawaiolaa , Bob Lindsey, and Jay Ignacio volunteered to be
on the committee .
• A preliminary report will be completed by November 30,2010.
FUTURE MEETINGS
Co-Chairman Ha commented that if Geothermal Technical Advisory Committee is
reactivated and zones are identified they could meet with those specific communities to
discuss the environmental and cultural aspect within that zone.
Mr. Kahawaiolaa recommended that the group travel to each district to meet with the
each association.
A member from the public inquired on how the royalties were divided .
Ms. Wilson responded that the royalty percentage is as follows:
• State - 50 percent
• County - 30 percent
• OHA - 20 percent
Ms. Wilson named other individuals associated with her fellowship group. She will
provide the members with a list of those individuals.
ADJOURNMENT
The meeting ended at 4:45 p.m.
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Recorder: Kayc ie Carte r
Minutes of Geothermal Working Group August 26, 2010
Attendees: Patrick Kahawa iola'a, Jay Ignacio, Nelson Ho, Barry Mizuno , Wallace
Ishibash i, Jr., Richard Ha
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Hilo, Hawai'i 96720
Chairman Richard Ha calls the meeting to order and asks for any public statements.
Krist ine Kubat , a community and environmenta l advocate , addresses the group. She
states that she intends to be a "watchdog" for the commu nity and protect the public's
interests by monitoring developments with geothermal energy operations and expansion
at Puna Geothermal Venture. She also states that she suspects that there has been a
lack of full-disclosure concern ing past problems with PGV -- spec ifically, a "blowout" that
occurred some years ago. She suggests that the lack of disclosu re fuels susp icions in
the commun ity that the operation of the PGV electrica l generation plant is dangerous to
people and the environment. Finally, she admon ishes the Working Group not to be an
advocate for geothermal energy.
Chairman Ha advises Ms. Kubat that the Working Group is not under the sunshine law
and is, therefore, not required to provide the public with access to the Working Group
meetings or their findings. But, it is the Working Group's intention to keep the process
open and the public is welcome to speak.
Chairman Wallace Ishibash i, Jr. thanks the speaker for her comments and asks , "How
do you propose we move forward to address your concerns?" She responds that public
meetings be schedu led and the commun ity notified of the places and times . Chairman
Ishibashi says that the processes the Working Group uses are still evolv ing, but that the
speaker has valid concerns and that the community will be an important factor as the
Work ing Group moves forward . He asks her to comment on the current cond itions of the
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PGV plant. She states that it has been operating for decades and appea rs to be safe --
that she knows of no emergencies or failures that threatened the public or the
environment -- but, that there are still "a lot of suspicions" because the public doesn't
know everything. She advises that there should be transparency in the process. She
said that no overtly pro-geothermal information should come out of the Working Group's
report. She said a community apology is needed ; she proposed using the Pahoa
Community Center. Also, there are rumors of the dumping of chemical toxins at PGV.
Chairman Ha asks if any other member of the public wishes to be heard. There is no
response. Chairman Ha introduces Mitch Ewan who will give a presentation to the
Work ing Group today.
James "Mitch" Ewan - ewan@hawaiLedu - Hydrogen Systems Program Manager -
Hawaii Natural Energy Institute - University of Hawaii
1680 East-West Road, POST 109, Honolulu , HI 96821 .
Technologist and applications specialist. Mitch had been in the hydrogen business for
twenty-five years.
OFC: 808-956 -2337
CELL: 832-212-6129
FAX: 808-956-2336
Presentation: Hawaii is the most petroleum-dependent state in the union. The County of
Hawaii spends $1 billion per year on petroleum. By 2015 the projected cost of a barrel
of oil will be over $200. Both transportation costs and business costs will be affected .
However, Hawaii has sufficient renewable resources that can be developed to supply all
of Hawaii's future energy needs . Big Island has 150% of resources compared to
projected needs. Geothe rmal is the most effect ive, efficient, and fairly inexpensive to
produce. Photo-voltaic is the most expens ive to develop; wind is the least expensive. If
energy is used to produce hydrogen, the outlook is especial ly promising.
The Clean-Energy Initiative mandates that 70% of Hawaii's energy be clean and
renewab le by 2030. Hawaii exports a lot of money for energy. Energy that Hawaii locally
produces will keep money in the state and translate into more local jobs . Funding is
available from various government agencies. For examp le, a public bus system for the
Puna distr ict is being developed that will use hydrogen fuel supplied by the PGV plant.
US DOE is funding the buses .
Hydrogen can be produced from geothermal , wind , and biomass. 60% of municipal
waste that is already collected (and whose biomass energy potential is lost when
dumped) can be converted to fuel.
The GM Equinox runs on hydrogen - GM will introduce 100,000 vehicles to Hawai i as a
testing site; the marine base on Oahu will be using this vehicle. Hydrogen can be used
to store energy. Richard Ha asked what are the chances of bring ing these cars to Big
Island and Mitch Ewan said that there is a very good chance -- especially if refue ling
sites were in place. GM already has an office in Honolulu . Volcanoes Park diesel buses
will be replaced with fuel cell buses .
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The state has a $10 million fund for entrepreneurs who develop clean energy. There is a
hydrogen fund. The Hawaii Cente r for Advanced Transportation Technolog ies (HCATT)
was first estab lished in 1993 as the Hawaii Electric Vehicle Demonstrat ion Project to
represent the Hawaii Consortium in the Defense Advanced Research Projects Agency's
Electric and Hybrid Vehicle Technology Program . In 1999, it trans itioned to the
Department of Transportation's Advanced Vehicle Technology Program , and in 2001 it
formed a partnersh ip with the Air Force Advanced Power Technology Office and
established the National Demonstration Center for Alternative Fuel Vehicles at Hickam
Air Force Base in Honolu lu. HCATT will be doing the Volcanoes Park bus-eng ine
conversion and works with the USAF. Clear Fuels is a fuel company that develops
hydrogen fuel through conversion of biomass.
Mitch Ewan is an advocate of the commun ity-sized conversion plants , rather than large-
sized mega-conversion fuel plants. Fuel facilities already exist on Oahu with plans for
new construction. Big Island has a small wind-turbine automated plant to produce
hydrogen that can be contro lled over the Internet on the Kahua Ranch. Took a year to
develop but works well.
HNEI will provide hydrogen to Volcanoes National Park for the fuel-cell buses. HNEI
uses an electrolyzer. Park Services is work ing to get the approva ls. $1.2 million fund ing
from DOE. $1.2 million from State of Hawaii. 2 million visitors to the park will learn of the
project. Target date: Janua ry 12. Hydrogen station is built and will soon be shipped to
Hawaii. The movie theater and visitors center will be powered by hydrogen. Big Island
can be ringed by hydrogen fue ling stations and shuttle buses can provide a feeder
service from people's homes in Puna to hydrogen-powered buses that will operate
throughout the county.
Hydrogen will be used also as an energy storage system -- to take the extra PGV
electricity for hydrogen conversion to be stored . Fertilizer is a by-product of the
convers ion and reduces agricultural costs. Fish farms can use the oxygen from
electro lysis.
The Hawaii grid is at maximum for metered renewab le energy since a petroleum
generator must be in standby mode due to vagaries of wind and sun . A large
electro lyzer can meet the power fluctuations in the grid while it is produc ing hydrogen
and oxygen . Ammon ia is a safe way to store the hydrogen and transport throug hout the
islands.
Quest ion from audience : How large a roadblock is permit process ing from the
government?
Answer: If the power is produced for sale , rather than exclus ively for the grid, permits
would not be required.
The electro lyzer produces hydrogen and oxygen ; nitrogen from the air can be comb ined
to produce ammon ia (NH3). 12,000 kWh can be produced for each ton NH3. 30
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kilograms of hydrogen is equivalent to 30 gallons of gasoline. GM cars have a range of
150 miles on one tank of fuel.
Tube trailers (gas cylinders on trailers with safety features) dispense fuel and can be
used as mobile stations. After proof of the concept is accepted the smaller electro lyzers
will be replaced by larger as the operat ion becomes financia lly viable.
Question from Working Group: How much does it cost to run the fuel-ce ll bus system ; is
it sustainable or is funding required?
Answer from Mitch: Initially, subsidy funding will keep the project viable; an analys is of
the trial-phase of the demonstration project will illuminate the hidden expenses . The
geothermal-plant electricity will keep the greatest expense -- process electricity -- at a
minimum. That fact attracted the DOE's interest in funding the demo project.
Quest ion from Working Group : What is the cost for the electr icity for the system already
in operat ion?
Answer from Mitch: It is about 23 or 25 cents per kilowatt-hour on Oahu; we haven't
negot iated a price with PGV, but we expect it to be about 5 to 7 cents per kilowatt-hour.
The reason the national park is being used is because there are vehicles there that the
park serv ice wanted converted, not because it is federal money funding the project. The
reason the GM cars are on the military base on Oahu is because the the vehicles are
prototypes and very expens ive. The portable fueling stations are intended to be towed
by hydrogen-powered trucks . The technology to store and transport the hydrogen fuel
exists and is used everyday in many places on the mainland. The low-pressure systems
are safe and inexpensive. Similar systems can transport ferti lizer to farms and fuel to
transfer stations.
Mitch showed slides of the GM hydrogen vehicles. Initially, the US Army is getting five,
the US Navy is getting five and the US Air Force is getting five. Eventually, thousands of
the vehicles will appear on the islands as GM rolls out the models for testing in Hawaii.
Several government and non-government entities can contribute tax money and grant
money to the projects and need to be approached as soon as possib le with requests for
funding. When it transitions to a profitable commercial operation then local businesses
will have an interest in backing the projects .
Question from the audience: What 's the conversion cost between hydrogen and
gasoline? Would car-rental companies be interested in using the fuel-cell cars in their
rental fleets?
Answer from Mitch: It takes 60 kilowatt-hours to produce a kilogram of hydrogen - so,
depend ing upon the cost of electricity, it can be competitive with gasoline, especially
with a fuel-cell vehicle as opposed to a hydrogen gas vehicle. As the price of petroleum
rises, the hydrogen fuel becomes more compet itive and businesses can be certain what
their fuel costs will be, rather than being at the mercy of foreign markets.
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Quest ion from the Working Group: How long before there are commercia l quantities of
hydrogen being produced?
Answer from Mitch: I'd give it the five-year window depending upon funding. A
commercial electro lyzer can kick out a lot of hydrogen, but they are expensive - on the
order of $2 million. In one year the parks buses will be working. Until the genera l public
buys hydrogen cars or converts their cars, the fueling stations will be available, but
under used.
Quest ion from the Working Group: Can you explain how the hydrogen fuel-cell works.
Answer from Mitch: It is similar to a battery design; there are two gases , hydrogen and
air, separated by thin plates that allow interaction with one another aided by a catalyst.
In the process of combining together they create electricity. The electricity is used to
power an electric motor.
Quest ion from the Working Group: Do you anticipate that the fuel-cell car will replace
the battery car?
Answer from Mitch: No, both technolog ies will coexist and improve over time. The fuel-
cell works like a hybrid.
-------- -
--- ------
After the presentat ion, the Working Group discusses the minutes from previous
meetings , makes required changes . and formally approves the minutes. Richard Ha
introduces administrat ive volunteer, Christopher Mann. Working Group discusses Sen.
Kokubun's recommendations concerning what form the Legislative Interim Report
should take. Chairman invites volunteer to discuss mechanics of compiling data and
shaping the report through email and email attachments. The volunteer will act as editor
and return the material to the Working Group so that all members can see the text of
others and the progress of the overall document.
Nelson Ho suggests the Working Group determine the specific and substantive issues
for the foundation of the report. Jay Ignacio asks the administrative volunteer to clarify
how he will be assisting the Working Group.
Wallace Ishibashi recommends that all the sub-committees submit their text to the
administrative volunteer who will put the material into an agreed-upo n format and then
distribute that to all the members of the Working Group.
Nelson Ho suggests that to start, an objective set of bullet points would give direct ion to
the writers, who would then offer their own expectat ions and bring their own expert ise to
the project. Nelson Ho suggests the report include energy resources that credibly
compete with geothermal.
Jay Ignacio states that the Working Group needs to know what specific writing
assignments each member has.
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Wallace Ishibashi recommends that the administrative voluntee r create a list of writ ing
assignments and provide that list to Richard Ha.
The administrative volunteer offers Richard Ha a list that is a synthesis of statements
from SCR 99 that can be used as bullet points to make writing assignments. The
Working Group agrees to continue the meeting and make the writing assignments from
this list and some additional considerations.
Patrick Kahawaiola 'a states that although public percept ion may be mixed learning that
Jay Ignacio sits on the Working Group - as if HELCO might have undue influence --
nevertheless, the group needs his expertise to make the best recommendations to the
legislature. Patrick Kahawaio la'a inquires that, since it is HELCO's position that further
expansion of the electr ical grid will not include petroleum -based generators, will
geothermal be the number one alternative or will other types of electrica l energy
generators will be used?
Jay Ignacio states that given the practical considerations of increasing demand, design
dependability, and past history, at this time it would be unwise to depend entirely upon
geothermal plants for the island's energy needs. A statistical analysis of probabilities will
likely tend toward a mix of alternatives and fossil-fuel generators. The utility and
prudence of keeping fossil-fuel energy available to the grid represent the most
reasonable approach.
Barry Mizuno opines that demand for energy of all sorts , transportation as well as
electrical house power, will doubtless increase. Accepting that fact , Hawaii is best
served by develop ing resources that are available locally rather than depending on
resources that the island doesn't have.
Nelson Ho and Patrick Kahawaiola 'a agree that it would be helpful if Jay Ignacio could
provide specific energy-demand projections and potential resources to meet those
needs so that they could approach communities that would be affected by construction
of power plants, present the facts and ascertain public reaction .
Richard Ha states that there have been changes to conservation land rules and
changes to sub zone protect ions that the Working Group needs to be aware of.
Patrick Kahawaiola'a states that if all the geothermal plants are scheduled for
construct ion on protected lands, everyone might as well go home.
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Minutes of Geothermal Working Group October 11, 2010
Present: Andrea 1. Gill, Ted Peck, David Matise for Carlito P. Caliboso, Patrick Kahawa iola'a,
Jay Ignacio, Nelson Ho, Barry Mizuno, Wallace Ishibashi , Jr., Richard Ha
John Olsen, a member of the Puna community: John Olsen is not representing the Sierra Club
at this meeting. He states that for 20 years he has experienced trouble . People are making a
political decision rather than scientific or economic-based decis ion. He is very familiar with the
development of geothermal energy. Mr Olsen expresses concerns that decisions based not on
costs or accurate project ions. Cost / Benefit - information has not been shared . Quotes the
MIT Chair of Energy and offers a handout of the professor's opinion that Solar Energy is the
best choice.
Steve Dearing, project manager for Kealoha Energy - filling in for the designated speaker, Ms.
Kuulei Springer, who could not attend today - develop ing a 25 to 30 MW facility to replace the
oil-burning plant in Hilo. The late James Kealoha was founder of the company. Cost is $3
million per MW. Proposes a $90 million plant for Puna. Time to become self-sufficient and
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cease the oil-based energy power system. He advocates geothermal as part of non-foss il grid
generation. 89 acres already designated for geothermal and ready to drill test wells . Rates on
Hawaii are higher than on mainland . Proposes Kealoha Energy will cut electrica l rates and
create jobs. Local residents can be hired to work for Kealoha Energy. Many companies are
ready to do the construction . Property will be leased to operator for percentage of profits. Asks
for Working Group's support to have Kealoha Energy provide clean and reliable energy. Co-
Chair Richard Ha invited the company to make a forma l presentation to the Working Group .
Mr. Dearing states that paying 35 cents per kilowatt hour "is obscene." Geothermal
Developments is a small company, but will partner with larger groups to get the job done:
possible growth to 70 MW. Contact and information at: kealohatrust.com.
Member Nelson Ho. stated it was the first time he was aware of another geothermal proposa l
in Lower Puna and concur red with Chair Ha in requesting that Kealoha Trust and Ms. Springer
be formally invited to make a presentation.
Mr. Dearing states that he has not been able to get through to the Working Group . He is not a
fan of the Sierra Club. He was offended that his presentation was not warmly accepted.
ORMAT has held up the Kealoha development for 17 years.
Moani Akaka: Was in a photograph when the geothermal well had a caust ic blowout in early
days. Has reservations about geothermal. However, if it is to be done, it must be done properly
to avoid the problems of the past. Local community was adversely affected by failings of the
first plant. Says geothermal should be owned by local populat ion and benef its provided to local
population. The geothermal price should not be the same as oil-based electricity. Hawaii
should not be industrialized like Pittsburg ; ORMAT is obsolete - 3 decades without benef it.
Working group must prove that geothermal is safe. Insulted that anyone would demean the
Sierra Club, who protect the aina.
Kristine Kubat, a commun ity and environmental advocate <kristinekubat@gmail.com> 808
934-8482 : hopes for success of the working group, however, the group seems to advocate
PGV to the exclus ion of alternatives, like an addict to replace foss il fuel with geothermal
injected into the same system. Other ways could be available , direct-use applications, jars
sterilized for food sold at farmers markets, for example . Small-scale techno logies are a
potential. If oil runs out, H2 generation from excess PGV production is a good idea, but for
community, not just tourists. Mitch Ewan's idea to develop hydrogen buses was initially for
tourists - not the plan has grown to include commun ity transportation. Compressed air may be
superior to hydrogen . Danger is alliances that are formed between existing groups to protect
the status quo - others need to be represented and future generations must benefit, also. Think
ahead and progress is possible.
Co-chair, Wally Ishibashi states: this is not a PGV committee and that the Working Group is
willing to listen to all voices and alternatives.
Member, Ted Peck states that Mitch Ewan is under contract with the Energy Administrator to
fulfill the Hydrogen Fund.
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Member, Patrick Kahawaiola 'a advocates going to communities to receive the public's energy
concerns - anyone willing to schedu le a meeting , please do so. The host culture should benefit
from developments and improvements in the state.
Moani Akaka: Office of Hawaii Affairs receives revenues from ORMAT - the Puna community
should benefit more and that benefit should be visible.
Co-chair, Richard Ha: attended Peak Oil Conference in Washington , DC. Reads from website.
Platts News Service is a leader in providing energy-related news regarding energy price
assessment. A panel of geologists and energy analysts debated Thursday the severity and
timing of an anticipated oil crisis, with one saying during a Washington briefing that crude oil
product ion has now peaked. .
"The global rate of production of oil is peaking now,"said Tad Patzek , professor and chairman
of the department of petroleum engineering at the University of Texas - Austin . 'T he size of
accumulation [of oil] is not equated to the rate of production ," he said. Frank Rusco, an energy
director at the US Government Accountability Office, estimated some 45 years of "proven
reserves, " though current and future oil demand will stress supplies .
"Higher oil prices can retard economic growth and even cause a recession in the right
circumstance," Rusco said at the briefing , which was organized by the Association for the
Study of Peak Oil and Gas. He declined to say after the briefing what a gasoline price ceiling
might be for US consumers. "The remaining hydrocarbons will be more costly to get from
underground, " from a "policy perspective ," Rusco said, citing the Middle East as a "fairly
unstable" region.
Robert Hirsch, an energy adviser at MISI and former manager of Exxon's synthetic fuels
research laboratory, put the state of looming shortages in more dire terms, saying "in the next
two to five years oil shortages will get deeper and deeper." Meanwhile , "mitigation of oil
dependency by transition ing into other energy sources will take upward of a decade to come
into play. "Sometime after a decade , mitigat ion will take impact and things will start to flatten
out ," Hirsch said.
New reserves from Brazil and production from unconventional sources in the US will not be
enough to compensate for deplet ing reserves , panel ists said. The Ghawar oil field in Saudi
Arabia , still a bright light in the petroleum world, could see a sharp and imminent decline in
production , Patzek said. If Ghawar "peters out, to replace it [with production elsewhere] will be
a very difficult task," he added . He estimated Ghawar 's current production at between 4.5
million and 5 million barrels per day, though added that actual product ion figures are unknown
as they are a "top secret."
Later, on the sidelines, Patzek said Ghawar could become the region's Cantarell, referring to
Mexico's offshore oil field that has seen product ion plummet by over half from a peak 2.1
million barrels per day in the mid-2000s. Patzek said that the ongoing water-flood efforts into
the Ghawar field to stimulate production will eventually taper off. "You're injecting twice as
much water into the well ," he said. "Your field is watering out," Patzek said in an interview
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Patzek told the briefing that Norway 's reserves have peaked , while he characterized the
decline rate in the US Gulf of Mexico as "very high." BP's Thunder Horse well in the Gulf "has
not reached its potential and it's decl ining faster than people thought, " Patzek said. A BP
spokesman was not immediately available for comment on Patzek 's remarks about Thunder
Horse.
A looming collapse in credit markets and liquidity could lead to wildly gyrating prices for crude
oil within the next five years , with prices falling to $20 per barrel , then possib ly rocketing to
$500 per barrel , a peak-oil theorist and commentator told the Association for the Study of Peak
Oil and Gas conference. "This is not a recovery that we're in," said Nicole Foss , a former fellow
at the Oxford Institute for Energy Studies, who predicted "chaos" in foreign currency and equity
markets within years . A severe deflationary plunge will contr ibute to a liquidity crisis among the
financial sector, Foss said on a peak oil panel late last week . The meeting in Washington
wrapped up Saturday.
"Oil will bottom early in this depression ," Foss said. She and fellow panelist , energy analyst,
Chris Martenson, predicted that foreign currency markets will become more volatile , with
domino effects on global money supply. "It's not unthinkable the the US will have another
financia l crisis," Martenson said, adding that he gave the US a "50%" shot at having a fiscal
crisis and a "50%" chance of experiencing a currency crisis. "We're going to see severe
dislocations in the foreign exchange markets ."
Deflation is tomorrow's problem ," Foss said, adding that a lack of purchasing power will
undermine price support for crude oil. Then "printing [money] is a few years off," she said. "We
could see $20 per barrel and then $500 per barrel within the space of five years ," Foss said .
Foss runs the Agri-Energy Producers' Association of Ontario, where she has focused on farm-
based bio-gas projects and grid connections for renewable energy. At Oxford , she researched
electricity policy at the EU level , according to her website. She was previously editor of the Oil
Drum Canada , where she wrote about peak oil and finance.
Speak ing on the sidelines of the conference , Foss said that natural gas holds no promise as a
safe hydrocarbon haven in a scenario of volatile crude oil prices. There is a "perception of a
glut" of natural gas reserves and other resources from new shale plays and coal-bed methane
and tight formation gas Foss said. "I would argue that this is an illusion," Foss said. The
environmental cost of extract ing unconventional resources "is tremendous," Foss said, adding
that the energy resource "bang for buck" is unappealing. "We'll end up with natura l gas price
spikes, "after years of low natural gas prices," she said.
As demand out paces supply, the urgency to do something to anticipate the crisis becomes
greater. Hope replaces shock if we agree that we can figure out ways to help fend off the panic
2 to 5 years away from oil spike - lowest economic group will suffer the most when prices rise.
An analysis of $200 per barrel oil , even without great detail, it would be devastating to the
Hawai ian economy.
To compare: 35 acres of geothermal equates to 35,000 acres for bio-mass -- 7 cents per
pound if farmer were to grow bio-mass without subsidies -- it would never happen .
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Member Nelson Ho suggests to discuss these matters later on in the agenda to permit
presentations would be more appropriate.
Presentat ion by Innovations Development Group - Patricia Brandt , CEO/Board of Directors ,
Mililani Trask, Indigenous Community Advisor, Roberta Cabral, Senior Advisor. Office email:
info@idghawaii.com.
Michele, Staff Assistant. Ryan Matsumoto.
lOG has 10 years experience with geothermal and represented the Maori of New Zealand in
three energy-development projects . The overarching approach is to respect human rights while
developing energy resources: Native-to-Native process . lOG is an Hawaii-based strategic
planning company that is focused on renewable energy development. lOG wants Hawaiians to
control their own resources. In New Zealand , the Maori Queen and lOG developed plans to
coordinate contacts with the experts to develop locally-owned resources. Equal representation
is the key to a successfu l geothermal drilling. Improvements in techno logy are required to
avoid toxic venting of gases, adverse impacts to the environment, and to provide for the
general benefit of the community. lOG provide expertise choosing the best project, the right
developer, and training for local people.
Mililani Trask presented an outline of the Native-to-Native model -- recognize human rights of
homeland to benefit from development. Must address climate change and renewable
resources. Old model of resource exploitation is outmoded. UN declarat ion for human rights is
the foundation to the development model - preserve cultural heritage - environmental
sustainab ility - socially responsible. Hawaii most at risk for shortage of fuel due to dependency
on energy - Hawaii County is the largest landmass in US capable of being energy self-
sufficient. Development of firm-power geothermal needs tax incent ives - policy needed that
recognizes geothermal is primary resource of ceded land trust. Carbon footprint shared by all
who drive and use energy. Geothermal development requires a community collaborat ive model
- equitab le sharing of resources . How do Hawaii Renewable Energy Development Venture
describe stakeholders? It shows who you are dealing with. Mostly corporate members are
stakeholder. No local representat ion. Need cultural affiliations - equitable and fair - need to
comply with legislation. Ignoring cultural considerations led to court proceedings. Also , it was
cheap and filthy technology that led to geothermal blowouts 20 years ago. Need appropriate
technologies for Hawaii's conditions. Environmental issues need to be addressed at the
planning stage. Hawaii paying the highest rates for electricity in the country due to lack of
participation in negot iations at early stages.
Pele Defense Case set standards - deviated bore (drilling at an angle) provides access to
resources that lie beneath environmentally-sensitive areas. Community involvement needs to
move first.
Three Economic Models: 1) ORMAT type is Build-Own-Operate and transfer of benefits years
later 2) Royalties are pennies on the dollar - not equity benefits - fixed fees per MW 3) Equity
owners at all levels are invited to sit at the table. Participation means shared income .
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Roberta Cabral - The genera l public and native interests are vested in indigenous mineral and
geothermal is a mineral. Initial investment in research is critica l for later negotiations with
investors and developers. The negot iation model leverages commun ity, investors, and
developers interests. Need to partner with bonafide geothermal develope rs. lOG proactively
seeks support of local population with Community Collaborative Model. lOG specia lizes in
community connections as well as understand ing that geothermal shall not be the exclus ive
resource - but, an important resource . Risk is capable of being measured - that relates to the
cost of capital - Collaborative Model structures a PPA (Power Purchase Agreement) with
percentage of surplus cash dedicated to the developer and share a percentage of the
proceeds in a community trust. lOG provides protection for developers by paving the way for
community partnership. The community receives benefit from the trust.
Member, Ted Peck states that there is some question as to whether or not the PUC would
approve this type of trust with money going into it. The legislatu re must set policy for this type
of model - community equity - change in model now - cannot undo what contract- in-place
stipulates under Hawaii's const itution.
Roberta Cabral - money from project to commun ity can be used for stewardsh ip; trust fund
goes to community's benefit: parks, businesses , educat ional scholarsh ips, farming, fish tanks ,
fish drying, spas, etc. Technical and financial partners chosen by lOG, who assume risk. lOG
strategy is to bridge the gap between community and developers. lOG thinks geothermal is the
way to go.
lOG wants to be selected as a preferred geothermal developer. lOG has the experience and
the expert ise to do the deals.
John Olsen, a member of the Puna community, states that actually it is the commun ity that
takes all the risks - money is just paper. The evacuat ions of Puna residents due to venting
demonstrated that fact.
Member, Nelson Ho requests a copy of the lOG presentation to be reviewed in deta il by the
committee.
Co-chair, Richard Ha, suggests IDG create a proposal for legislators.
Member, Jay Ignacio states - need to balance disclosure to legislat ion and proprietary
information of lOG's. Since SCR99 directs the Working Group to report on estab lishing a
community-benefits package , lOG's model may fulfill that requirement.
Member, Ted Peck states that the community-equity model needs to be articulated and some
statutory language may be the start ing point.
Presentat ion by Guy Toyama, Execut ive Director - Natural Energy Laboratory of Hawaii -
guy@EnergyFutureHawai i.org
Speaking about the NH3 Energy Conference in Detroit.
NH3 is ammonia and the point of the conference is to demonstrate that ammon ia is a good
way to carry energy. Geothermal is a good way to create ammon ia. Expansion of geothermal
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must occur first - before secondary industries can be estab lished . Farmers need fertilizer to get
nitrogen into the soil. Ground transportat ion is the single largest use of fossil-fuel energy, so
load varies with tourism in Hawaii. Geothermal can be used for ground transportation, as well.
Off-peak hours, curtailment which could mean waste (with foss il burning) or product ion if used
to convert water to H2. Electro lyzers are used. H2 can be used to fuel transportation, but H2
vehicles don't represent a very large part of the transportation system. So, at 2008
Conference , the speaker, Richard Ha, asked Guy about converting H2 to ammon ia. HNEI slide
- ammonia is the practical man's hydrogen. Synthetic Urea (a dry form of ammonia fertil izer)
accounts for 3.6 tons of NH3 per day on island farms. If geothermal were expanded to 720 MW
it would create enough gasoline-equivalent can provide fuel for all autos on Big Island. The
Dept of Energy with matching state funds have a pilot project to build and maintain 2 hydrogen
fuel buses.
Member, Ted Peck states meeting with Mayor today and discuss feasibility of transform ing all
county buses to H2 and what is timeline .
General Motors and fuel compan ies are introducing Project Driveway - vehicles that use H2
and an infrastructure to support it.
Ammon ia is a good way to move energy. Ammonia to Oahu for power instead of the expens ive
power line. Ammon ia is denser with hydrogen than liquid hydrogen . Ammon ia could be an
exportable commodity. The energy conference demonstrated many different research designs
that used ammonia as the fuel source . Renewab le Hydrogen Network - Japanese graph ic of
renewable ammonia combined with H2 and 02 for best fuel. Injection of water into ammonia
improves fuel characte ristics.
Member, Ted Peck asks about the capital investment for ammon ia plant - Guy Toyama will
provide the report. Mr. Peck needs to leave for another meeting.
-- Ten-minute recess --
Co-chair, Richard Ha: Call back to order
Working Group Members discuss the Geothermal Interim Report for Hawaiian Legis lation -
Format and content
Member, Nelson Ho states some concerns : that the working group is not ready to answer /
address all aspects of the information required for the legislation 1) revenue sharing -
especia lly for the least represented 2) impacts to PGV neighbors: air quality / noise 3) DNLR's
role in process 4) regulatory agencies' input 5) all forms of energy have subsidies - stated or
not - need scientific information regarding expansion of PGV's present capability.
Co-chair, Richard Ha: Need to discove r from Working Group Member, Bob Lindsey - where
does the money go - what benef its?
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Co-chair, Richard Ha asks Working Group Member (HELCO) , Jay Ignacio, what needs to
happen to take the next step?
Member Jay Ignacio says a Resource Plan will address what mix of resources will be used
going forward . Clean Energy Scenario Planning (undefined at present) - Identify the resources ,
location dependent, stability is essential. HELCO will produce a study, but not the official publ ic
utility plan, outlining the integration of resources . The essentia l requirement is to move from
high-level discuss ion to defining the specific resources and their particular locations and
capabilities. Geothermal is an option , but without certainty of investment, developers won't
begin building and without existing facilities, HELCO cannot plan assuredly to integrate into the
grid.
Member, Andrea Gill: Needed are detailed resource assessments defining the scope of
available energy and how it can be developed. There can be no absolute certainty about a
resource . Only drilling and actual steam production will verify - so need to find the level of
comfort in planning using exploration data to project future growth and integration of new
power plants. Also, Kealoha Energy's plan is more preliminary than has been asserted .
Member, Jay Ignacio says that working with researchers to identify high-probability resource
locations is a first step , the determ ine how development will be funded.
Member, Nelson Ho: Regarding baseload growth of power production , what is the
recommendation according to HELCO's last completed plan? What estimate did HELCO make
in terms of baseload growth in MWs? What's the preferred type of plant?
Member, Jay Ignacio: Theoretically, all fossil-fuel power plants could be replaced . If the
resource is viable and a benefit to HELCO's customers, the PUC would approve a change to
geothermal plants. Last filing of projections predicted a 2010 need above 200MWs peak.
Presently, peak is about 185MW. That means the plan for bringing on a firm, large-capacity
generator in 2020 can be pushed further, since demand has not reached projected growth . On-
site generation and the economic downturn altered the growth in demand . In 2022 or 2023
there is a plan to bring on another geothermal plant, but not sure how it will come about. The
preferred type of plant meets the needs of the customer: reliable, low cost, and no adverse
impact on the environment.
Member, Andrea Gill: Can HELCO's contract with Hamakua Energy be displaced with
expanded geotherma l?
Member, Jay Ignacio says HELCO has a thirty-year contract with Hamakua Energy that goes
out to 2030. They are compensated in two ways : 1) for being available - capacity and 2) for the
energy HELCO uses.
Member, Patrick Kahawaiola 'a asks if geothermal at PGV is producing at capacity and if
HELCO is buying all power produced . What resources can provide electrical system stability in
addition to fossil-fuel plants?
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Member, Jay Ignacio says HELCa curtails purchase of power from PGV at night. Shows a
graph of the electrical load profile. As demand decreases , certain plants can be curtailed. a il-
fueled steam plants cannot be taken off-line without rendering the system unstable. New
designs of geothermal will have the reliability required to ensure stability to the grid, but the
current design at PGV does not and, hence, cannot dependabl y and safely displace the oil-
fueled plants. But, in parallel with exploring alternat ive energy resources , HELCa is exploring
alternative fuels. Bio-mass may not be the answer, due to econom ic constraints, but alternat ive
fuel sources are an option.
Kristine Kubat asks Jay Ignacio if HELCa sees itself as a developer of alternate energy and
alternate energy resources?
Member, Jay Ignacio states that HELca is flexible in the matter of bringing new resources to
the system. The utility has the burden of providing service . An independent provider does not
have an equivalent respons ibility. If HELCa retires its plants and is no longer financially viable ,
it cannot provide the service as mandated by the public.
Member, Nelson Ho says it is the nature of geothermal that it cannot be throttled back to match
demand , the steam is thrown back into the earth and wasted .
Member, Jay Ignacio says that using geothermal energy independent of the electr ical power
grid would permit more geothermal to be developed effect ively and, for example, electrical
transportation would provide that use. Nevertheless, geothermal's short-comings have to do
with the technical/engineering side and the geophysical limitations of the resource.
Member, Nelson Ho says that the geophysical limitations are what John Olsen and Sierra Club
have been pointing to all along. The resource is about pinpoint ing discrete water and rock
formations that have desirab le characte ristics and that operat ion is problematic has a great
deal of risk and uncertainty associated with it.
Member, Jay Ignacio says that the trouble is often the extraction ; wells get clogged and can no
longer produce , so other wells have to be drilled to replace them.
Co-chair Richard Ha asks if it is about the return on investment - if enough wells are profitable
and product ive, the systems works well. It is about managing the resource.
Member, Nelson Ho says that if the relevant problems are defined in the Interim Report , the
group will be on its way to providing information to help solve the problems.
Member, Jay Ignacio says the problems with accept ing photo-vo ltaic energy and the contracts
that exist with wind could mean that later contracts are turned away before older commitments.
So, even if geothermal proved to be less expensive, HELCa might be prevented from buying
it.
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Member, Patrick Kahawaio la'a says people outside of the working group don't understand that
part -- and need to be told. If geothermal will be available at 6 cents per kilowatt, but HELCO
has to pay 35 cents for wind because of an oil price spike, people will be confused and angry.
Co-cha ir Richard Ha says that the inter-island power connection starts to make pract ical sense
- especia lly, as resources costs rise.
Member, Andrea Gill asks, is HELCO paying 15 cents avoided-costs for wind regardless if it is
firm or intermittent?
Member, Jay Ignacio says, Yes. Contract exists for a long time . If we don't take aggress ive
steps to expand geothermal , especially if oil prices go to $200 per barrel , there will be
problems supplying energy to meet demand. It will take time to prove reliability and come to be
a dependable part of the system . It is at least a year to bring a plant online . How well that
source will be managed is fundamental to the level of confidence. Plants cannot be retired until
there is demonstrated reliability and a redundancy in case of problems. Propose that HELCO
runs two simulations to provide data on how transmission expans ion scenarios would play out.
Member, Andrea Gill says new resource data is needed to remove uncerta inty regard ing
growth and stability. Landowners can request to be in a subzone or removed from a subzone if
it appears a resource is there. Need to work through the DNLR. The DNLR can create a
committee as it did before. Currently outlining the issues for the Interim Report .
Next meeting have a draft of report to look at. Propose November 8, 2010 as date for next
meeting.
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CALL TO ORDER
Recorder: Kaycie Carter
Co-chairman, Richard Ha: Invites comments from the public.
Wa lter 1'..\1. L:lII
LJI..'flUlY .\fa l1og i IJ,!.! Director
Geothermal Energy Working Group
Hawai'i County Building
Puna Conference Room
25 Aupuni Street
Hilo, Hawai'i 96720
County of Hawai'i
Office of the Mayor
25 Aupuoi Slreel. Suitc2(,() .1 • l lilo.Huwaii 96720 · (XOX) % I-X211 • Fa~ (XOX ) 96 1·655 .1
KON:\ : 75-5722 1101 1101 111 01 Place. Suite 102 • Knilua-Kona. Tlawaii % 740
( X(J~) .1 27-.1602 • F a ~ (XOX) .1 2(,-5(,6.1
Present: Robert Lindsey, Ted Peck, Carlito Caliboso , Jay Ignacio , Nelson Ho, Barry Mizuno,
Wallace Ishibashi, Jr., Richard Ha
. Minutes of Geothermal Working Group November 8, 2010
Kristine Kubat, a community and environmental advocate <kristinekubat@gmail.com> 808
934-8482: states that she has read the Working Group Interim Report draft and objects to
the optimistic language regarding geothermal. Petroleum analysis is plentiful, but there is
limited analysis for geothermal. Despite the fact that Big Island is located above a
geothermal hotspot , the resource available for geothermal may be depleted. In her
estimation, geotherma l is not a renewab le resource. She says that the report should so
state. She objected to the stateme nt: a resident could have their property removed as a
subzone designated for geothermal if the resident so desired. The petition is difficult for
people to do. Also , she asks for facts about HELCO plans to retire oil-fired generators. Also,
she asks PGV to come forward with facts . How much does it cost to build a geothermal
plant. The concept of firm-power for baseload needs to change . Depletion, firm-power,
geotherma l resource subzones all need to be defined clearly. She wants to make some
recommendations in the final report.
Jon Olsen, a member of the community, says he and 87 others withdrew their propert ies
from the designated geothermal subzones. The state did not respond favorably to their
certified letter. He has copies of legal filings and he will provide when necessary. He
expresses his concern that the current evacuat ion zone around PGV hasn't been discussed.
William 1'. Kenol
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The EPA requested that the state and county create a notificat ion program and that has not
occurred. There is a concern about heavy metals and sulfur being released into the
environment around PGV. He believes every chemical is within seawater, many are
dangerous, and the geothermal plant wells may release them.
Steve Phillips, a member of the Puna community, had a bad experience with geothermal
before. He said that the law should be changed to permit a contested case hearing. Any new
development that impacts the community must uphold the rights of those in the
neighborhood . He stated that geothermal gases poisoned his son in his crib. He stated that
he lost his marriage because of geothermal. His property values went down because of
geothermal. He said he wrote rules for a geothermal asset fund that were never used. How
will the mess of a decommissioned plant be funded when it needs to be dismantled? That is
what the asset fund is for. He will do everyth ing in his power to halt geothermal development
unless the community has a contested case hearing. The community led to improvements
over the poorly designed and built experimental well.
Robert Petricci lived in the neighborhood during the development of geothermal and was
evacuated years ago when there was an open venting . He also wants a contested case
hearing. There will be problems if geothermal is built where people live. Also , geothermal
developers must not cut corners during construction .
Member Robert Lindsey says he thinks a contested case hearing is a good idea and fits in
with SCR 99. To move forward with geothermal means that we must contend with some of
the past errors.
Co-chair Wally Ishibashi says everyone knows some things were done wrong in the
beginning, but we are moving in the right direct ion now. Everyone wants things to be done
correctly. We are trying to do the best we can.
Member Nelson Ho says the legislature took away the contested case hearing and that the
Working Group can make a recommendation.
Member Carlito Caliboso says that the Interim Report should focus on the issues directly
related to SCR 99.
Member Ted Peck says since it is the Interim Report, we don't need all the answers.
Co-chair Ha asks if anyone has suggestions on how the report should go.
Member Carlito Caliboso reiterates that the report should only address the points expressed
in SCR 99.
Member Ted Peck says the report can tell the legislators: here are the answers to these
problems and here are the issues we need to track down. Also , the Executive Summary
needs to be really tight.
Co-chair Ha invites the volunteer editor to the working group table to receive point-by-point
instructions and edits of the report draft from the working group members. Append ices can
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be used for bulk information and deta ils referenced in text. Also , PDF files permit members
to make comments on the text. A discussion of the execut ive summary ensues regard ing key
points and the possibilities of disagreements and unresolved issues. The members resolve
to work on the Interim Report via emai l. There is a need to assess resources specifically.
Need discuss ion of geothermal electricity potential , but also secondary industries, such as
hydrogen and ammonia production. The scope of the resolution forms the basis of the
contents of the report and the over-arch ing analysis of baseload feasibility. However, there is
a need for context regarding peak oil and other considerations that provide the basis for the
working group's recommendations to the legislators.
Member Nelson Ho states that the report should be lean and cut-to-the-chase rather than
offer too much information. The informat ion needs to be clearly stated . Since the
environmental impact is site specific, there can be no information on the impact without
identifying the location of the resource or how it will be developed.
Member Barry Mizuno agrees that the most critical issue should be to identify the resources
available. More testing is needed.
Member Ted Peck points out the shortcom ings of available data on geothermal. Report
needs to discuss issues as well as upside.
Members Ted Peck and Nelson Ho discuss the pros and cons of mediat ion versus contested
case hearing with the community members .
Co-chair Richard Ha discloses his discussions with a development group who are
investigating the possib ility of developing geotherma l on Big Island. He has not joined with
them and will keep the working group aware of his role, if any.
Members Nelson Ho and Barry Mizuno discuss the role of geothermal in the future and the
need for geophysical data.
General discussion of format and structure of next draft using printout of existing draft among
Working Group members and volunteer editor. The consensus is to build the report so that it
is concise and focused on the SCR 99 mandates . Circulate the next draft in three sections:
Execut ive Summary, Working Group writing assignments, and Append ices. Start with
addressing using geothermal as primary energy resource as the Working Group conclusion
and the additional uses (transportation and ammonia production) as secondary benefits .
Member Carlito Caliboso states that there may be a conflict if he supports geothermal uses
before the legislation and is later asked to decide on geothermal development with the PUC.
Member Ted Peck states that even if members must recuse themselves from advocating for
specific development, it is appropriate for the Working Group to assert its principal findings :
that multiple geothermal plants are the most prudent approach , that historically geothermal is
a lower-cost energy resource , it has the potential to supply baseload electricity, although it
has not yet demonstrated baseload consistency in its application in Hawaii. It is a renewable
resource indigenous to Big Island and can neutral ize the price volatility of petroleum fuel for
the county both in terms of the electr ical grid and in terms of transportation . Additionally,
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products that assist in island agriculture can be cost-effectively produced with geothermal
and replace the importation of products made on the mainland from fossil fuels. Thus, it has
a significant potential to be Big Island's primary energy resource.
Member Jay Ignacio advises that reliability is essential to satisfy the utility's need for
dispatchable energy on demand.
Member Barry Mizuno suggests that if other geothermal plants were in operation and each
one of three produced the mega wattage for the grid as well as electricity to create other
products and services , than the combination of generation beyond the grid's requirements
would permit reliability so that , if needed, one or more could serve in another's place.
Member Ted Peck states that a robust environmental impact statement can mitigate
community concerns . A general discussion concludes that the contested case hearing be
explored, but not recommended to the legis lation at this time.
Member Jay Ignacio cannot speak to the intricacies of specific expans ion of the HELCO grid,
slnce that requires detailed study. However, he proposes a HELCO-funded, high-level study
to look at a hypothetical expansion in two locations.
Member Ted Peck states that funding would be necessary to fully analyze the impact of a
transition to geothermal. For example , shippers and dock workers may loose work importing
supplies for petroleum-based plants. It is generally concurred that funding is needed and that
the Working Group should recommend the legislation make it available .
Co-chair Wallace Ishibashi points out that there are two projects the Working Group
recommends be funded: first , testing and identifying specific locations that hold promise to
be geothermal generation sites and second , analyzing the impact of transit ion to geothermal
upon the existing infrastructure. Resource analysis and impact assessment.
Community benefits discussion concerning the best approach and advisors to consult.
Community benefits can include Volcanoes National Park hydrogen buses and agricultural
fertilizer.
Member Robert Lindsey identifies the resources and people who will be supplying
information for the community benefits section. Recommend to the legislation that royalties
from geothermal be ident ified and ear-marked for local community benefits rather than going
into the general fund .
Co-chair Wallace Ishibashi asks about royalties calculation and distribution . The legislat ion
will have to address the percentage distribution when it comes up.
Member Barry Mizuno explains that the royalty is calculated according to the value of the
resource using a formula developed by DNLR and the US Department of Interior ; from that
figure , 10 percent of the resource value is designated royalty.
Member Nelson Ho asks Richard Ha about lOG and the consortium who wants to develop
geothermal.
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Co-cha ir Richard Ha replies that the genera l idea seems good , but it is too early and nothing
substan tial has been done yet.
Meeting adjourned.
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Appendix D
Activities to Date
Geothermal Working Group members attended monthly round-table discussions
Geothermal Working Group members prepared an Interim Report
Geothermal Working Group members toured HELCO power plant .J uly 15, 2010
Geothermal Working Group members toured PGV power plant August 26, 20 I0
Richard Ha attended the 7th Annual NH3 Fuel Conference in Detroit, MI Sept. 26-28, 20 I0
Richard Ha attended the 2010 ASPO-USA Peak Oil Conference: The Future of Oil, Energy and
the Economy in Washington, D.C. October 7-9, 20 10
Ener gies 2009, J, 25-47; Review What is the Minimum EROI that a Sustainab le Society
Must Have? by Charles A. S. Hall, Stephen Balogh and David J. R. Murphy
Wallace Forbes, 09,13,10; Review Bracing For Peak Oil Production By Decade's End, and
interview with Charles Maxwell, senior energy analyst.
Review Platts News Service report by Leslie Moore, on the ASPO Conference in Washington,
DC - Peak Oil
Analyze the latest material on emerging risk in the energy sector by Lloyd 's of London
Insurance: 360 Risk Insight a peer-reviewed White Paper by Antony Froggatt and Gladu Lahn,
Co-chairs Wallace Ishibashi and Richard Ha participated in panel discussions in Kona and at the
University of Hawaii. Hilo.
Co-chair Richard Ha participated with Kale and Robbie Aim and a Native Hawaii Legal Corp
attorney on a geothermal panel at the Association of Hawaiian Civic Clubs in Kona .
Kanoe Wilson, University of Hawaii. Office of Student Affairs. First Nations' Futures Program
Fellowship. Kameharneha Schools instituted program to improve management of First Nations'
assets. Promote awareness through education of risks and rewards of developing geothermal;
outreach which is still continuing.
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Co-chair Richard Ha gave presentations to the Waimea and Keaukaha Comm unity Association s,
the Rotary Club of Waimea, and the Lions Club of Hilo.
Co-chair Wallace Ishibashi. Mike Kaleikini , Mililani Trask and co-chair Richard Ha appeared on
Solar Radio. Richard Ha has been appeared on that program discussing geothermal three times.
Co-chair Wallace Ishibashi and co-chair Richard Ha gave presentations at the University of
Hawaii, Hilo conference on Geothermal Energy May lX. 20 II .
Co-chair Wallace Ishibashi and co-chair Richard Ha gave presentations at the Home-Grown
Energy Forum, Saturday, August 27, 2011 at Hawaii County's Aupuni Center.
Co-chair Wallace Ishibashi and co-chair Richard Ha gave a presentation at BILA Geo
Committee.Septembe r Is, 20 I0
Co-cha ir Wallace Ishibashi and co-chair Richard Ha gave a presentation at Kana
Conununity.Outrigger Keauhou. October 22.20 I0
Co-chair Wallace Ishibashi and co-chair Richard Ha gave a presentation at Hilo UH. October 25.
2010
Co-chair Wallace Ishibashi and co-chair Richard Ha gave a presentation at UCB 127 Hilo Moku
Power. February 5, 20 11
Co-chair Wallace Ishibashi and co-cha ir Richard Ha gave a presentation at Kona Commu nity.
February R. 20 II
Co-chair Wallace Ishibashi and co-chair Richard Ha gave a presentation at Puna Community
IDG, April X. 2011
Co-chair Wallace Ishibashi and co-chair Richard I-Ia gave a presentation at BILA Labor. April 1X.
2011
Co-chair Wallace Ishibashi and co-chair Richard Ha gave a presentation at Hila Community. UH.
May 28,2011
Co-chair Wallace Ishibashi and co-chai r Richard Ha gave a presentation at Oahu State
Legislatures. July 7. 20 II
I
I
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Co-chair Wallace Ishibashi and co-chair Richard Ha gave a presentation at Maui Community,
lOG , July 20, 20 II
Co-chair Wallace Ishibashi and co-chair Richard Ha gave a presentation at Hila Community.
August 27 , 2011
Co-chair Richard Ha gave a presentation at Waimea Community. lOG, September 2 1, 20 11
Co-chair Wallace Ishibashi and co-chair Richard Ha gave a presentation at Kana Community,
lO G, September 22, 20 I I
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Appendix G
Energy Return On Investment by Dr. Charles A. S. Hall
Source: energies ISSN 1996-1073.
w\Vw.mdpi.com!j ()u rna ll(,,' n('r~ic s January 23, 2009
What is the Minimum EROI that a Sustainable Society Must Have?
Charles A. S. Hall, Stephen Balogh and David J. R. Murphy
Economic production and. more generally, most global societies, are overwhelmingly dependent
upon depleting supplies of fossil fuels. There is considerable concern among resource scientists
and many economists that decisions made about the future of energy, based on today's prices.
could have dire consequences. The rise in petroleum prices between 2005 and 200H that lead to
the related market collapse of 2008 provided one indication of the short-comings of future
predictions based on current market prices. A different method used to calculate the cost i benefit
ratio of energy resources is: Energy Return On Investment (ERa!). It provides a more rigorous
approach to examining advantages and disadvantages of different fuels and also offers the
possibility to look into the future in ways that markets seem unable to do. One important goal of
the Geothermal Working Group Interim Report is to assess the minimum return-on-investment
that must be attained from Hawaii's energy resources in order to support optimum social and
economic activities. We surmise that for any system to survive, grow. and thrive, it must gain
substantially more energy than it uses in obtaining that energy. Thus. Hawaii must abide by the
principles that can be calculated using the Law of Minimum EROI for fossil fuel. which has been
calculated at about 3 to I (the cost to drill, refine and deliver petroleum is three times greater
than the benefit of use in farming, driving, producing electricity, etc.).
Today's prices are not influenced by tomOlTO\V'Sconditions; the most abundant fuels will be less
available -- for either geological (depletion) or political reasons -- in the future. In addition,
current prices of energy in the U.S. are greatly influenced by various subsidies. The end of cheap
oil might be. or soon might be, upon us. Meanwhile, gasoline prices, although high in nominal
terms. just about peaked in 198I. Corrected for inflation. what we now pay for gasoline in a year
is a smaller proportion of our income. Given that our island society is overwhelmingly dependent
upon oiL this is cause for concern. The price at the pump or the price of a barrel today is a false
indicator of true reserves and future market costs. Current conditions are an unreliable basis for
projections and planning.
Net energy analysis is called the assessment of energy surplus, energy balance, or, energy return
on investment (ERa!). EROI is calculated from the following simple equation:
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EROI = Energy returned to society vs. Energy required to get that energy
For most fuels. espec ially alterna tive fue ls, the energy gains are reasonabl y we ll und erstood. but
the bo unda ries of the denominator. especially wi th respec t to community reaction and
environment al iss ues . are poorly understood and eve n more poorly quanti fied . Surviva l. comfo rt ,
wea lth, art a nd eve n civi lization itse lf is a product of surplus energy. The abi lity of a given
soc iety to d ivert attention from life-sustaining needs, such as ag riculture or the atta inme nt of
wa ter. toward s luxuries such as art and scholarship is based on the quantity and quality of surplus
resources . Indeed. hum ans cou ld not possibly have mad e it this far, or eve n from one ge neration
to the next . without there bein g some kind of net positi ve energy.
Energy com es from many source s - from imported and dom estic so urces of oi l, coa l and natural
gas . as we lt as hydropower and nucl ear. and renewable energy - increasingly from wind. so lar.
geothermal. etc. Most of these are chea per per unit energy del ivered than oil. G loball y, for eve ry
barrel of oil invested in seeking and produ cing more oil, some 20 barrels are del ivered to soc iety.
Thus. foss il fuels still provide a very large energy surplus. obvious ly eno ugh to run and ex pand
the human populat ion and the very large and co mplex ind ustrial societies around the world.
Th at 's the goo d news. The bad news is that the de pic tion of foss il fuel s has bee n occ urring since
the fi rst ton of coal or barrel of oil was min ed . Since these fuels need abo ut 100 million years to
regenerate . depletion and technology are in a race. Either technology, the market and economic
incentives wilt co ntinue to find oil to replace that which we have extrac ted. or the prices wi lt
increase as oil reserves deplete and society must find substitutes when new technologies develop.
Furthermore, there is consid erable evidence that . in the case of oil , we are mostly just pumping
out old field s rath er than replacing extracted o il with newl y found oil. G lobally, we are using
bet ween 2 to 3 barrels for eac h new barrel found. lfcurrent trend s continue linearl y, then in
abo ut two to three decades it will take one barrel of pet roleum to find and produ ce one barrel of
petroleum. Oil will cease to be a net so urce of energy. Thi s means that the question is not
necessarily what the size of global oi l reserves is. but rather what is the size of that porti on that is
ex trac table wi th a positive net energy value'? In the case of alterna tive resources the qu estion is:
at what rate can high ERO I fuels can be pro duced. The implica tions of this are obvious, huge.
and make an argument for seeki ng subs titutes ea rlie r rather than later. But. the prob lem with the
alte rna tives is to find ones wi th the desirabl e trait s of foss il fue ls: I) sufficie nt energy den sity 2)
transportability 3) relat ively low envi ronme ntal impact per net unit del ivered 4) relatively high
EROI and 5) pro ducible on a sca le that soc iety dem ands.
I
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Economic Realities
At the time of this wr iting. a barrel of oil on the New York market is about 586. Ass ume that the
real price of oil. that is. the price of o il relative to other goo ds and se rvices . increased to 5140 a
barrel. If that happ ened. then 52.38 trill ion . one fifth of the eco no my. wo uld be used to buy the
oil to run the other four fi fth s -- not inc lucling the energy-ex tract ion sys tem itsel f. If the price of
oil increased to 5250 per barre l, about one third of all economic ac tivi ty would be requ ired to run
the other two thirds. A t 5750 a barrel, the output of the entire eco nomy. 5 12 trilli on do llars,
wo uld be required to genera te the money to purchase the energy required to run the economy.
Th ere would be no net output. In a real economy there wo uld be adj ustme nts, alternat ive fuels
and nuances. However. this analysis does give an overview of the relat ion between gross and net
economic activ ity. as we ll as the vital role of energy. As the pric e of fuel increases, its EROI
declines. and there are large imp acts on the rest of the econo my. Th ese impac ts ca n be espec ially
influential because changes in the price of energy tend to imp act discretionary. not base.
spe nd ing.
Oil refiner ies use roughly 10 percent of the energy in fuel to refine it to the form that we use. In
add ition, about 17 percent of the mater ial in a barrel of cru de oil ends up as other petroleum
products, not fuel. So for eve ry 100 barrels coming into a refi nery only about 73 barrels leaves as
usab le fuel. Na tura l gas does not need suc h ex tens ive refin ing. altho ugh an unknown amo unt
needs to be used to separa te the gas into its various components and a grea t deal , perhaps as
much as 25 percent, is lost through pipel ine leaks and to maint ain pipel ine pressure. Coal is
usually burned to make electric ity at an average effic iency of 35 - 40 percent. What this mean s is
that at least 1.27 units of crude oil are added to the cos t to del iver I unit as a fue l.
O il we ighs roughly 0.136 tons per barrel ; tran sportation by tru ck uses abo ut 3400 BT U/ton-mile.
Thus. it cos ts about 5% of the total energy content ofa barrel of o il to move it to where it is used.
Now the calculation fo r ERO I changes to abo ut 40 percent ( 17 percent non-fuel loss. plus 10
percen t to run the refinery. plus 10 percent ex trac tion, plus abo ut 3 percent transport ation loss).
Fo r oil one needs an ERaI at the mine mo uth of rough ly 1.4 to ge t that energy to the point of
final use.
I
I
I
I
I
What our society needs. however. is energy services . not ene rgy itsel f. which has litt le intrinsic
econo mic utilit y. So we must co unt in our equation not j ust the upstream energy cos t of find ing
and produ cing the fuels them selves. but all of the downstream energy required to del iver the
se rvice (in this case transportation ): I) buil ding and maintaining vehicles. 2) mak ing and
maint ainin g the roa ds used , 3) inco rpo rating the dep rec iation of vehicles. 4 ) incorp oratin g the
cos t of insurance. 5) etc. Our calculat ion . add ing in the ene rgy cos ts of getting the o il in the
gro und to the consumer in a usabl e from (40 percent ) plus the pro- rated energy cos t of the
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infrastructure necessary to use the fuel (24 percent ) is 64 percent of the initial oil in the ground.
Thus, the energy necessary to provide the services of I unit of crude oil at the gas station or the
electrical generator is roughly 3 units of crude oil. This cuts our EROI to 3: I for a gallon at final
use, since about two thirds of the energy extracted is necessary to do the other things required to
get the service from burning that one gallon. Include the energy cost of supporting labor or
compensating for environmental destruction and this ratio increases substantially. In the final
analysis, even before factoring in the inefficiencies of transforming fossil fuel to electricity and
delivering it to homes and businesses, the current method of electrical production is simply not
sustainable.
I
I
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Appendix H
Charles Maxwell, Senior Energy Analyst at Weeden and Company
Interviewed by Wallace Forbes
Maxwell : The use of petro leum in the world is now up to about 30 billi on barrels per year. The
rate at which we have found new supplies of petrol eum over the last 10 years has fallen to an
average of only about 10 bill ion barrels per yea r.
We're obviously in an unsustainable situation. We are now using up a grea ter numbe r of barrels
that we have found in the recent past and that we have reserved in the gro und. We are now
beginning to use it up relatively qu ickly-with scary consequences for the future.
The peak of production usually comes sometime between 30 and 50 yea rs after the peak of
findin g oil. "The peak of discovery," as they call it. For instanc e, in the North Sea, the peak of
discovery was in the late 1960s, and the peak of production was in the late 1990s. So it was
around 30 yea rs between the peak of findin g oil and the peak production of that oil.
Forbes: From those so urces in the North Sea'?
Maxwell: Yes. In the United States, the actua l peak of discovery was 1931, qui te a bit earlier. We
were the first cou ntry to actually peak in the world of oi l produ ction. Our peak of prod uct ion
came in late in 1970. So that was a 39-year transition from the peak of find ing the oi l to the peak
of producing it.
Now the question remains in front of us, has the wo rld peaked in its level of discovery and if so,
how long will it take the world, if it has peaked, to reach the peak of oil output? I believe that the
peak of discovery fell in the five-yea r interval between 1965 and 1970. So if yo u took it at, say,
1968, and then you added 50 yea rs, you wo uld get to 20 18.
Forbes: Is technology redu cin g the time between finding and producing oil?
Maxwell : Technology is trying to give us the abi lity to produ ce more out of a giant field. In the
early days we on ly produced abo ut 25%. Today we' re producing abo ut 40% of the oil in place
when a field is found . These numbers are gaining rather slow ly now. What's happenin g is that the
increase in the world's population and greater use of oil in transportation , parti cul arly in the
emerging co untries, is working to lift oi l deman d, and that spurs us to drain a fie ld more quick ly,
but not necessarily to get a higher proportion of oil out of it. So we have technology improvi ng
production capabi lity, but actually takin g the oil out fas ter rather than getting much more out. 1
cannot tell yo u whether we are lengthen ing the life of a field very much in these times. It's a
slow process, at best.
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Appendix I
Association for the Study of Peak Oil & Gas Conference
Washington, DC (Platts News Service) - Leslie Moore Mira
A panel of geologists and energy analysts debated Thursday the severity and timing of an
anticipated oil crisis. with one saying during a Washington briefing that crude oil production has
now peaked.
"The global rate of production of oil is peaking now,"said Tad Patzek, professor and chairman of
the department of petroleum engineering at the University of Texas - Austin. "The size of
accumulation [of oil] is not equated to the rate of production," he said. Frank Rusco, an energy
director at the US Government Accountability Office, estimated some 45 years of "proven
reserves," though current and future oil demand will stress supplies.
"Higher oil prices can retard economic growth and even cause a recession in the right
circumstance," Rusco said at the briefing, which was organized by the Association for the Study
of Peak Oil and Gas. He declined to say after the briefing what a gasoline price ceiling might be
for US consumers.
"The remaining hydrocarbons will be more costly to get from underground," fi'om a "policy
perspective," Rusco said. citing the Middle East as a "fairly unstable" region.
Robert Hirsch, an energy adviser at MISI and former manager of Exxon's synthetic fuels
research laboratory. put the state of looming shortages in more dire terms. saying "in the next
two to five years oil shortages will get deeper and deeper." Meanwhile. "mi tigation of oil
dependency by transitioning into other energy sources will take upward of a decade to come into
play. "Sometime after a decade, mitigation will take impact and things will start to flatten out,"
Hirsch said.
New reserves from Brazil and production from unconventional sources in the US will not be
enough to compensate for depicting reserves, panelists said. The Ghawar oil field in Saudi
Arabia, still a bright light in the petroleum world, could see a sharp and imminent decline in
production, Patzek said. If Ghawar "peters out, to replace it [with production elsewhere] will be a
very difficult task," he added. He estimated Ghawar 's current production at between 4.5 million
and 5 million barrels per day. though added that actual production figures are unknown as they
are a "top secret."
Later, on the sidelines, Patzek said Ghawar could become the region's Cantarell, referring to
Mexico's offshore oil field that has seen production plummet by over half from a peak 2.1
million barrels per day in the mid-2000s. Patzek said that the ongoing water-flood efforts into the
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Ghawar field to stimulate production will eve ntually taper off. "You' re inj ecting twice as much
water into the we ll," he said. "Your field is watering out," Patzek said in an interview Patzek told
the briefing that Norway's reserves have peaked, while he characterized the decline rate in the
US Gu lf of Mexico as "very high." BP's Thunde r Horse well in the Gulf"has not reached its
pote ntia l and it's decli ning faster than people thought," Patzek said. A BP spokesman was not
immediately available for comment on Patzek's remarks about Th under Horse.
A loomi ng collapse in credit markets and liquidity cou ld lead to wild ly gyrating price s for crude
oi l within the next five years , with prices falling to 520 per barrel , then possibly rocketing to
S500 per barrel, a peak-oil theor ist and commentator told the Ass oc iation for the Study of Peak
Oil and Gas conference . "This is not a recovery that we're in," sa id Nicole Foss, a form er fellow
at the Oxford Institut e for Energy Studies, who pred icted "c haos" in foreig n currency and eq uity
markets within yea rs. A severe deflationary plunge will contribute to a liquidity crisis among the
financia l sec tor, Foss said on a peak oil panel late last wee k. Th e mee ting in Washing ton wrapped
up Saturday.
"Oil will bottom earl y in this depression," Foss said . She and fellow paneli st, energy analyst,
Chris Martenson , predicted that foreig n currenc y markets will become more volatile, with
domino effects on glob al money supply. " It's not unthinkable the the US will have another
financial crisis," Martenson said , adding that he gave the US a " 50%" shot at having a fiscal
crisis and a "50%" chance of experiencing a currency crisis . "We're goi ng to see severe
dislocations in the foreign exc hange markets."
Deflation is tomorrow 's problem," Foss said, adding that a lack of purchasing power will
undermine price support for crude oil. Then "p rint ing [money] is a few yea rs off," she sa id. "We
co uld see 520 per barrel and then 5500 per barrel within the space of five years," Foss said. Foss
runs the Agri-Energy Producers ' Associa tion of Ont ario, where she has foc used on farm-base d
biogas projects and grid connec tions for renewab le energy. At Oxford, she researched electricity
policy at the EU leve l, according to her we bsite. She was previo usly edi tor of the Oi l Drum
Canada, where she wrote abo ut peak oil and finance .
Speaking on the sidelines of the co nference , Foss said that na tural gas hold s no promise as a sa fe
hydrocarbon haven in a scenario of volatile crude oi l prices. There is a "perception of a glut" of
natural gas reserves and other resources from new shale plays and coal-bed methan e and tigh t
formation gas Foss sa id. " I wo uld argue that this is an illusion," Foss said. The environmental
cos t of extracting uncon ventional resources "i s tremendous," Foss said, adding that the energy
resource "bang tor buck" is unappealing . "We' ll end up with natural gas price spikes . "after years
of low natural gas prices," she said.
I
I
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Appendix J
Stra tegic R isk s and Opportunities for Business
Lloyd 's of London Wh ite Paper
The Energy. En vironment and Development Program (EEDP) at Chatham Hou se advance s the
interna tiona l deb ate on energy, env ironme nt. resources and development po licy.
Author, Antony Froggatt, is a Senior Research Fellow at Cha tham House. He has wo rked on
international en ergy and cli mate issues for over 20 years .
Co- author, Glada Lahn, is a Research Fe llow speciali zing in energy governance and devel opment
issues. She has publi shed pap ers on Asian energy and is researching energy poli cy in the Gulf.
Overview
Ind ep endently of what happen s in U negot iat ing rooms, the US Cong ress, or mult i-nat ion al
corporate board room s, Hawaii's legislature and Hawaii's bu sin esses ca n tak e ac tio n. We ca n plan
our ene rgy need s, we ca n mak e every effor t to redu ce co ns ump tio n, and we ca n ai m for a m ix of
di fferent energy so urces. Th e transformati on o f the ene rgy env ironme nt from carbon to clean
energy sources crea tes an ex traordinary ch all enge for our island. We can expec t dramatic
changes: pr ices are likely to rise, with so me co mmentato rs suggesting oi l may reach S200 a
barrel ; regul ati ons on carbon em iss ions will inten si fy ; and reputati on s wi ll be wo n or los t as the
publi c de ma nds that big ene rgy users and s uppliers reduce the ir envi ro nmental foo tpri nt.
1. Energy security and env ironme ntal concerns are unleashing a wave of policy initi ati ves and
investments that will fundame ntally alter the wa y that we manage and use energy .
2 . Modem society has been built on the back of access to relatively cheap, combustible, carbon-
based energy sources. Three fact or s render that mod el outdated : s urging ene rgy co nsumptio n in
emergi ng econo mics, multiple cons trai nts on co nve ntiona l fuel product ion and intern ati on al
recogn ition that co ntinui ng to release ca rbon dioxide into the atmos phere will ca use c limate
chaos.
3. China and emerg ing Asia n economies have alrea dy demonst rated the ir weight in the energy
markets . Th eir importance in globa l energy sec urity wi ll grow.
4 . Energy markets will co nti nue to be vo latile as tradi tiona l mech an isms for balancing supply
and price lose their power. Internat ion al oi l prices are likely to rise in the short to mid- term du e
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to the cos ts of produ cing additional barr els from difficult env ironme nts, such as deep offs hore
fie lds and tar sands .
5. Mu ch of the wo rld's energy infras truc ture lies in areas that will be increasingly subject to
severe wea ther. On top of this, ex traction is increasin gly taking place in more severe
envi ronments such as the Arctic and ultra-deep water. For energy users, it means grea ter
likel ihood of loss of power for industry and fuel supply disruptions.
6. Without an intern ational ag ree me nt on the way forwa rd on climate change mitigation , energy
transi tions wi ll take place at different rates in different regions. Those who succeed in
implementing the most efficient, low-carbon , cos t-effective energy sys tems are likely to
influ en ce oth ers and export their ski lls and technology.
7. Th e introducti on of ca rbon pricin g and cap and trade schemes will make the unit costs of
energy more expensive. The most cos t-effec tive mitigation stra tegy is to red uce foss il fue l energy
co nsumption.
8. Businesse s must address the impact of energy and ca rbon co nstrai nts holist ically, and
throughout their supply chains. Tight profit ma rgins on food produ cts, for example, wi ll make
some current so urces unp rofitabl e as the price of fuel rises and local suppliers becom e more
compet itive . Reta il industries wi ll need to either re-evaluate the 'j ust-in-t ime' business mo del
which ass umes a ready supply of energy throughout the supply cha in.
9. The last few years have wi tnessed unp recedent ed investm ent in renewab le energy and many
co untries are planning or pi loting 'sma rt gr ids '. Thi s revolution presents huge op portunities for
new partnersh ips betwe en energy suppliers, manu factu rers and users.
Introduction
This report looks at short-term (one to five years) and medium-term (five to ten yea rs ) risks to
genera l business. It also cons iders longer-t erm (ten yea rs plu s) iss ues, part icul arl y as they impact
on technological and investme nt choices for the energy sector. While energy supply disruption is
freq uently the result of techni cal faults and strike act ion, we do not deal with this here, but
concentrate instead on the impacts of constraints on carbon and carbon-ba sed reso urces.
Historically, energy secur ity has meant defe nd ing agai nst supp ly disruption and price instab ility.
Within this mindset, protecting the sta tus quo is paramount. Yet dynamic trends, incl uding the
sharp rise in demand fro m newly ind ustria lizing eco nomies, carbo n-dioxide ind uced global
wa rmi ng and the 'growth of alterna tive energy technologies, mean that protect ing traditional
I
I
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energy practices will make us less secure, and less compe titive, in the future. Th is is in addition
to the threat that cli ma te change poses to energy infrastructure. These are not issues for the
energy sec tor alone. The return to high and volatile oil prices after 2005 reinfo rced the link
between energy prices, profits and eco nomic stability for most businesses.
Ren ewabl e energy has moved into the mainstream and is now supplying the maj ority of new
electricity in some regions. To increase effic iency and allow the uptake of more renewable
energy, rad ically diffe rent infrastructures are bein g plann ed around the wo rld. These may incl ude
local and trans-n ational 'sma rt grids' that co mmunicate with hou sehold and industrial app liances
and electric vehic les, and can send power back into the grid to help regulate demand flows .
There is litt le sign that energy dema nd wi ll go down, with forecasts suggesting a 40% increase
by 2030. This will require 526 trilli on of investment - some 1.4% of globa l GOP. Given the
globa l co mmitme nt to rad icall y redu ce emiss ions and the finite nature of conve ntio nal foss il fuel
sources, a rapid movement toward s a high ly-efficient non-fossil energy future wou ld seem to be
the logical investm ent choice .
Trends
With wo rld populat ion growth and pressure for higher standa rds of living in developing
co untries, demand for energy will reach new heights. But how long can we rely on these
ultimately exha ustible and, wi th the exception of uranium, C02 emi tting fuels'? There is now
wides pread ack now ledge ment that we are in a 'transi tion' per iod headin g towards less-p olluting,
more-sustain abl e forms of energy. Thi s involves sca ling up new techn ologies and int roducin g
completely diffe rent energy del ivery sys tems .
Energy is a globalized commodity. Sudde n demand press ures for certain fuels in one place,
co upled with previous inadeq uate investment in the necessary resou rces elsew here, will push up
prices on the interna tiona l markets. Before new models of internat ional energy governance are
developed, insecurity wi ll enco urage stra tegi c investments by the most import-de pendent
countries . Toge ther with policies to reduce subsidies and increase efficiency, these trends will
drive up final consume r prices for transport , fuel, heat and electricity in the short to mid term.
Adva nce d economies rema in the biggest consumers of primary energy per person but by 200~
non-Ofif.D co untries , led by China and India, had outstripped them in terms of the share of
worl d demand. These co nsumption trajectori es mean there is likely to be a tipping point in 2015
when co untries in Asia- Pacific need more imported oi l in total than the Middle East (incl uding
Sudan) can export.
I
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Geotherma l Working Group Report
In spite of high C02 emissions per unit of energy (two to three times more C02 than natural gas
when bumed in conventional thermal power plants), coal is the fastest growing fossil fuel. Many
countries plan to increase the share of natural gas in their national energy mixes as it has lower
emissions than coal and oil and is more versatile It can replace coal as a fuel for electricity
generation and oil-based transport fuels in gas-to-liquid and compressed forms.
In the developing world, increasing car ownership and subsidized fuel prices will continue to
drive up oil demand in the next few years. Whereas fuel-efficiency standards, taxed fuel prices
and altematives, including biofuels, reduce demand in the advanced economies. Peak oil demand
(the suggestion that reductions in demand as a result of policy, technology and behavioral
changes will occur before any geological driven change) is a distinct possibility in the longer
term. Unsustainable consumption trends are forcing many countries, particularly oil exporters, to
rethink their energy pricing and subsidy systems to encourage greater efficiency.
Peak Oil
A vast array of studies have attempted to predict the time at which global oil production will
reach a maximum level, from which point it will go into irrevocable decline. Some suggest that
this 'peak' has already occurred, while others maintain it is either impossible to predict or shows
no sign of appearing. Looking further than a decade into the future presents many uncertainties,
including: the availability and cost of extraction technologies; substitute technologies; pricing
systems in major economies; and carbon legislation. A peak in conventional oil production
before 2030 appears likely, and there is a significant risk of a peak before 2020. With average
rates of decline from current fields, the report says that just to maintain current production levels
would require the equivalent of a new Saudi Arabia coming on-stream every three years. What's
more, giant fields pass peak production levels and there is a shift to smaller, more difficult to
produce fields that have faster depletion rates meaning the rate of decline will accelerate. Even
before we reach peak oil, we could witness an oil supply crunch because of increased Asian
demand.
Unconventional oil, including very heavy oil, oil sands, and tar sands (bitumen), has a high
viscosity. It flows very slowly and requires processing or dilution to be extracted through a well
bore. Very heavy oil in Venezuela, oil sands in Canada, and oil shale in the US account for more
than HO% of unconventional resources.
While some oil companies have invested large amounts in non-conventional oil, there are a
number of limiting factors, including: environmental impacts; capital and operating costs; and
the energy balance of the whole operation (how much energy is required to extract, process and
transport the fuel compared to the final product).
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Geothermal W orking Grou p Report
The cos ts, environmental impac t and sec urity impl ications of these options differ and are at the
center of fierce debates about the trade-offs betwee n clim ate and energy sec urity. For example,
C02 emissions from oil sands are at least 20% higher than for oil currently consume d in the US.
Th is is because the energy input (usually in gas) needed to ge t the oil out is aro und three times as
much as for conventio nal oi l. It also takes three barrels of water to produce eac h barrel of oil,
most of that being too toxic to retu rn to the rivers. Emissions from shale oi l are likely to be
higher and those from coal to liquids are at least double the levels of those from conventional oil-
based fue l. Gas to liquids would produ ce emissions some 10% to 15% higher than those from
conve ntiona l gaso line or diesel.
Over a quarter of US oil produ ction and close to 15% of US natural gas production comes from
the Gulf of Mexico . In the summer of 2005, Hurricane Katrina shut off what amounted to aro und
19% of US refin ing capaci ty, damaged 457 pipelin es and destroyed 11 3 platforms. Oil and gas
prod uction dropped by more than hal f; causing a global spike in oi l prices. Much of the
infrastructure destroyed in 2005 was rebuilt in the same location, leaving it vulnerable to similar
weather even ts in the future .
The US Geological Survey estima tes that the Arctic might con tain over a fifth of all
undiscovered oil and gas reserves. Siberia cou ld co ntain as much oi l as the Mid dle East.
However, dreams of a resource bonanza in the north are premature. The env ironment is difficult
and becom ing increas ing ly unpredictable as a result of the changi ng climate. The thawi ng of
permafrost in the north is already causing infrastructural damage and reportedl y cos ting Russia
aro und $ 1.9 bill ion a yea r to repair infras tructure and oi l and gas pipel ines in West Sibe ria.
Renewable Energy
There are a large variety of sources of renewable energies that are available in different
concentrations all over the wo rld. These include:
- Heatin g and cool ing: passive solar archi tec ture; so lar therm al collec tors; biomass-based
combined heat and power; and geotherma l energy.
- Electricity: solar photo-voltaic; so lar thermal; hydro; so lid biom ass; biogas; geothermal ; on and
offshore wind ; marine energies like sea current, wave and tida l energies.
- Transport (internal combustion-based) : bioethano l; biomet hanol; oils from biomass; and
biomass-based synthetic fuels.
I
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Geothermal Working Group Report
Until the last decade, the commercial rene wable energy field was dominated by hydropower for
electricity, biomass for heatin g, and solar therm al for hot water. However, the commercia l
strength of onshore wind has led to unprecedented grow th in this area in a num ber of regions.
Thi s trend is likely to co ntinue, as will the developm ent of so lar power for elec tricity product ion .
The use of biofuels as a transport fuel remains controve rsia l, due to the impac t on foo d prices,
land use and wa ter consumption. If the use of biofuels is to be expand ed , it is likely to req uire
rapid technology innovation and the use.ofnon-food source s for fuel, such as algae .
The most common critique of wind and solar power is that they both rely on intermittent sources .
This means that therm al or nuclear capacity is still needed as back-up to compensate for time s
when the wind doe sn't blow or the sun doesn't shine.
The grow th of the current generation of biofuels is expected to slow due to environmental
co nce rns and the impact of such large-scale production on land use and food prices. Th ese
conce rns have accelera ted the developm ent of the next generati on of biofuels, which will no
longer use potential food sources for the production of ethanol (such as wheat), but farm was te
instead. These could become more widespread in the next couple of years. Commercia lly viable
third -generation biofuels from specially fanned plant forms, such as algae, are still at the
research stage .
Water flows are fundamental for agriculture, power generation and cool ing. Hyd ropower
contributes around 15% of global electricity production, by far the largest of any renewable
energy. It relies on the ability to predict the volume of water entering the system. Before
co nstruction, care is taken to assess river levels, hydrological cycles and precipitation pattem s.
Until recently those findin gs were considered to be con stants. However, climate change is
expected to cause acce lerated changes in the rainfall pattem s and what were constants are now
becoming variables. Thi s can cause problems for both glacier-dependent and precipitation-
dependent power plant s.
Challenges and Risks
In spite of broad international agreement on the importance of invent ing and dep loying
technologies to meet energy and climate sec urity goa ls, progre ss has been slow. Uncertainties
around dom estic and international regul ations and pricing structures can stall inves tment,
disco urage coll aborative proje cts and genera lly dampen investor co nfidence . For example,
inconsistent policies have entrenched a pattern of boom and bust in the renewable ene rgy and
efficiency industries in many parts of the world, including the US.
I
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Over a qua rter of US oil prod uctio n and close to 15% of US natural gas production comes from
the Gulf of Mexico . In the summer of 2005, Hurricane Ka trina shu t otf wha t amounted to around
19% of US refining capacity, damaged 457 pipelines and destroyed 113 platforms. Oil and gas
production dropped by more than half; causing a global spike in oi l prices. Much of the
infrastructure dest royed in 2005 was rebuilt in the same location, leaving it vulnerable to similar
weat her events in the future .
All of the world's largest energy importers are dependent on sea impo rted oil. The US impo rts
60% of the oi l it co nsumes (over 95% delivered by tankers ) while the growi ng markets of China
and India import 90% by sea . Japan is almos t completely depe ndent on maritime oi l imports. The
traffic is increasing as countries require grea ter energy imp orts further from their markets.
Key challenges that will affec t bus inesses across the board are:
- Cost and stabil ity of services
- Pressure to reduce carbon emissions
- The transfo rmative changes in the energy sector
- Price and supply
- Regulatory considerations : counting the cost of carbon
- The food industry could be affected by energy dis rup tion - superma rkets tend to keep only a
few days wort h of perishables on their shelves
- Environmental risks
- Investment risks
- Techno logy risks
- Opera tional risks - Infrastru cture and sys tems not buill to withstand changi ng environmental
condi tions will require expensive retro fittin g
- With energy prod uction forecas t to grow by approx imately 45% ove r the next two decades,
water consum ption for energy production will more than doub le over the same per iod
- Operating in more diffic ult terrai ns increases the risk of accidents which have human,
environmental and economic conseq uences .
Conclusion
Energy sec urity is now inseparable from the transition to a low-carbon economy.
Traditional fossil -fuel reso urces face serious supply constraints and an oil supply crunch is likely
in the short-to-medium term.
I
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Of parti cular importance for new techn ologies is the risk of co nstraints on raw mater ials such as
rare eart h metals, as sca rcity may drive up cos ts.
Energy infrastructure will be increas ingly vulnerable to unant icipated severe wea ther leadin g to a
grea ter frequency of brown outs and supply disruptions.
Increasing energy cos ts as a result of reduc ed ava ilability, higher global demand and car bon
pricing are best tackled in the short term by chan ges in practices.
Th e sooner that businesses reassess global supply chains and just-in-time models, and increase
the resilience of their logistics aga inst ene rgy supply disruptions, the better.
While the vas t maj ority of inves tme nt in the energy transition will come from the private sector,
governments have an important role in deliverin g policies and measures that create the necessary
inves tme nt co nditions and incent ives.
I
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Appendix K
Geo therma l Development in Hawaii
Co mpiled by: Tonya L. Boyd, Geo-Heat Center
Donald Thom as, SOEST, University of Haw aii, Hawaii
Andrea T. Gi ll, DB EDT Energy, Resources and Techn ology D ivision, Ha waii
Geothermal resources
Th e Hawaii an Islands lie above a geo logical "hot spot" in the earth's mantl e that has been
volcanica lly active for the past 70 million years, with the island of Hawai i (Big Island) having
the most recent activi ty. The Big Island has an obvio us, large potent ial for geo thermal energy
resources, both for electrical generation and direct util ization . Since the 1976 drillin g of the
HGP-A well and the discovery of the Kapoh o Geoth erm al Reservoir in the lowe r Kilauea East
Rift Zone, geo ther mal pow er potential on the Big Island has been estima ted at betw een 500 and
700 Megawatts.
Geotherm al interest was motivated by the fact that imported oil is used to supply ove r 90 percent
of Hawaii's energy needs. No other state in the U.S. is so cr itically dep endent on imported oi l;
geo therma l was regard ed as a renewable source to help make the island s less depende nt on
imported energy.
The Hawaii Geothermal Resourc es Assessment Program was initiat ed in 1978. The preliminary
phase of this effort identified 20 Potent ial Geothermal Resource Areas (PGRAs ) using ava ilable
geo logical, geochemica l and geo phys ical data.
Th e second phase of the Assessment Program undertook a series of field studies, utilizing a
varie ty of geo therma l explo ration techniques, in an effo rt to confirm the presence of therm al
anomalies in the identifie d PG RAs and, if confirmed, also more completely charac terize them .
The island of Oahu , the major popul ation center of Hawaii , is the second oldes t major island and
was form ed from two independ ent volcanic sys tems. A preliminary assessment identi fied six
loca tions where data suggested that a therm al resourc e might be present. The present assessment
of the geothermal potent ial for Lualualei Valley is that there is a 10 to 20 perce nt probability of a
low-to-m oderate temperature resource ex isting at depths of less than 3 km . The probability of the
ex istence of a moderate-to-high temperature therm al resource within 3 km is less than 5%.
Th e island of Hawaii. is the younges t and the largest island in the Hawaiian . A number of
potenti al geo therma l resources were identifi ed in the preliminary assessment.
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Geothermal Wor king Group Report
- Kilauea East Rift Zone was des ignated as a Kno wn Geo thermal Resource Area due to a
productive geo thermal we ll. The probability of a geo thermal resource in this area is 100%.
- Kilauea Southwes t Rift Zone and has a geo ther mal resource probability of 100% for a low-to-
moderate reso urce and 70 to 80% for a moderate-to-high resourc e.
- Mauna Loa area did not exhibit any significa nt indicat ions of a geo therma l resource: less than
5% for a low-temp erature resource.
- Kawaihae area is 35 to 45% low-to-m oderate resource and less than 15% moderate-to-h igh .
- Hualalai summit indica ted 35 to 45% low-to-moderat e resource and 20 to 30% moderate-to-
high.
An experimental 3 MW power plant went online in 1982; whi ch. when it was shut dow n after
eight yea rs of produ ction, had an ava ilability factor of 95%. Th e plant was origi nally designed as
a two-year demonstrat ion project and incorporated several unique characteristics . Because the
facility was located in the Kilauea East Rift Zone and therefore, was in a high lava-hazard zone,
the turb ine-generator se t was built on skids, and the bu ilding housing the turbine-generator had a
brid ge crane capable of liftin g the turbine-generator unit , so that it co uld be qu ickly removed in
the event of a lava flow. In addition, the we ll was housed in a concrete bunker that co uld be
completely enclosed with a set of covers, to allow a lava flow to cove r the site witho ut damaging
the we llhead. Over the life of the plant . the generator fac ility produced between 15 and 19
milli on kilowatt-h ours of electricity per year. In 198 6 the HGP-A fac ility was transferred from
U.S. Departm ent of Energy ownership to the state of Hawaii and assigned to the Na tural Energy
Laboratory of Hawai i.
In 1985 , the Noii 0 Puna (Pun a Geothermal Research Center) was es tablished to support direct
use of the was te heat from the brines of the HGP-A we ll. The Community Geo ther ma l
Technology Program (CG TP) was co nce ived in 1986. The purp ose of the program was to suppo rt
sma ll business enterprises in the Puna District, enco urage the use of waste heat and byproducts
from HGP- A, and to allow access to the geo therma l resource.
The HGP-A power plant was closed in late 1989 on the order of Governo r John Waihee and
Co unty of Hawaii Plann ing Director Duane Kanuha. The closure of the power plant was
permanent due to the fact that it was no longer accomplishing it' s primary goa l of demon stratin g
the benefits of geo thermal power. Although the facility was designed for only a two -year
demonstration life, it has been opera ted for nearly eig ht years. During the interval, inadeq uate
mai ntenance had taken a severe toll on the reliability and effectiveness of the equipment, and the
cos ts of operation exceeded the revenues being generated. In addition, the effluent aba tement
sys tems and the br ine disposal processes were neither efficient nor acceptable to the community
or the regulatory agencies .
I
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Despite the difficulties that were enco unte red, the faci lity accomplished a grea t deal. It
demonstrated that the resource in the Kilauea Lower East Rift Zone was robust: the decline in
produ ction from the HGP-A we ll, over the eight yea r life of the plant , was only a few percent per
year. Th e facility dem onstrated that the reservoir fluids required special handling and
ma intenanc e, but also demonstrat ed that fluid chemis try issues could be managed . Some of the
techni ques for fluid hand ling and disposal that were developed and tested at the HGP-A fac ility
were employed by the subsequent commerci al power plant and pro ved key to disposal of their
was te f1uids.
And, finally, the operati ons, and missteps, taken at the HGP- A fac ility, served to sensitize
Hawaii 's regul atory agencies to issues regarding geotherma l development that affect the
community. It should also be noted that , with the closure of the power generation ac tivi ties at the
HG P-A, the Co mmunity Geotherma l Techn ology Program also was terminated due to loss of the
waste heat produced by the generation process
Geothermal/I nter-Island Trans missio n Project
Fro m 1982 through early 1990, an engi neering feasibility proj ect was undert aken to eval uate the
techni cal and eco nomic cha llenges of insta lling a large-sca le SOO-megawatt geo therma l/inter-
island submarine cable. About S26 mill ion (Fe deral and State funding) was expended in studies,
design , enginee ring, fabrication, and testing for the Hawaii Deep Water Cable Proj ect. The
design criter ia stated that the ca ble would have to withstand the stresses of at-sea depl oym ent
(incl uding strong currents , large waves, and strong winds), the undersea env ironme nt (inc luding
corrosion and abrasion), and be able to rel iabl y conduct electric ity for thirty yea rs . Since the
Alenuihaha Cha nne l is nearly 2,000 meters deep , both depl oym ent (laying of the cables ) and
operating env ironme nt posed exceptional enginee ring challenges. The rationale for the proj ect
was that the primary so urce of geo therma l energy was on the island of Hawaii, and the maj or
elec trical load was on the island of Oahu , where Hon olulu is located . Th e scheme under
considera tion was to use the geo therma l energy to generate power and transmit it to Oahu. At the
time it was es tima ted that up to 500 MW could be used on Oahu, whe reas only about 100 MW
were needed on the Big Island .
The electricity produ ced by the project could potenti ally represent a large port ion of the electric
power supply for Oahu . Thu s, the proj ect wo uld have to provide a reliabl e supply of e lectric ity.
Th e amount of energy that HECO (Hawaiian Electric Compan y) wo uld purchase wo uld be
dependent on HECO 's assessment of the rel iability of the proj ect and the avai labi lity of the
elect ric ity.
I
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Puna Geothermal Venture Power Plant
In 1990, the Puna Geo the rmal Venture Facility, situated on 25 acres of a 500-acre plot, located 21
miles south of Hilo on the Big Island , rep laced the HPG -A fac ility. This fac ility is in the geo logic
region known as the Lower Eas t Rift Zone. Puna Geo thermal Venture is the first commercial
geo therma l power plant in the state of Hawaii and currently is capab le of producing about 30
MW of power. The power plant comprises 10 combined cycle ORMAT Energy Conve rtors
(OECs) installed in parall el. Each OEC consists of a Levell topping stea m turb ine and a Level II
organi c turbine connected to a commo n generator.
Puna Geothermal Venture provides nearl y a quarter of the pow er con sum ed on the Island of
Hawaii . That is enough electricity to meet the needs of more than 25,000 residents and visi tors.
As ofApril 2002, the power plant has produ ced a total of 1.9 billion kWh, and displaced a total
of 552 tons of oil.
In 2000, Puna Geo therma l Venture announce d its intent ion of doubling its e lectrica l genera tion
capacity from 30 M W to 60 M W. The wells supply geothermal stea m at high pressure which
must be reduced with valves before the steam goes throu gh the genera tors . Puna Geothermal
Venture plans to place an S MW generator at the well to reduce pressure to the othe r genera tors
while producing power. In the long run , the company can increase capaci ty to 50 MW without
any new wells.
In 200 I, Puna Geotherma l Venture was chose n to operate the Puna Geoth ermal Research Ce nter
(Noii 0 Puna) faci lity by the Na tura l Energy Laboratory of Hawaii Authority. Pun a Geo thermal
Venture proposed continued power production while also develop ing new production capabili ties
without dr ill ing new wells. They plan to solicit prop osals from entrep reneurs and sell them
geot herma l energy. PGV will refurbi sh and expand the visi tor center and will also make
reasona ble effOlts to solic it proposals from the publi c for the development , construction,
operation and maintenance of a geother mal heat source on the property. PGV will market
facil ities to transfer surplus heat from their geotherma l facil ity and within the Noii 0 Puna
facil ity for geo thermal related businesses of local entrepreneurs.
Regul ation Imp edi ments
The regulatory regime see ms to be quit e complex. There is the Geoth erm al Resource Subzone
(GRS) Assessment and Designation Law (Act 296, SLH 19S3), the Hawaii Co unty Plann ing
Commission's Rule 12, and Act 30 I, SLH 19S5 j ust to name a few.
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The Geothermal Resource Subzo ne Law stated that the exploration and develop ment of Hawaii's
geo therma l resources are of statew ide benefit and this interes t mu st be balanced with preserving
Hawaii's unique soc ial and natural environment.
Three Geotherma l Resource Subzo nes were designated by the Board of Land and Natural
Resources afte r eva lua ting a number of factors inclu din g soc ial and envi ronme ntal impacts. The
subzo nes total 22 ,300 ac res in the middle and lower Kilauea Rift Zone and 4,000 acre s in the
Haleakala Southwest Rift Zone.
Public-Acceptance Hu rdl es
The development of geotherma l energy in the Kilauea East Rift Zone has stirred a significant
amount of controversy. Th e experime ntal HGP-A pow er plant was not perce ived as a "good
neighbor" due to emiss ion releases, the extent of brine pond s beyond the plant boundar ies, and
an unkempt appearance of the plant itself because of limited maint enance. Further exploration
was opposed , often veheme ntly, by peopl e ex press ing concern over various issues, incl uding
impacts on Hawaiian cultural and reli gious values, potenti al geo log ic hazards, publ ic health , and
loss of native rain forest, as well as changing the rural nature of Puna. During the es tablis hment
of the Puna Geotherm al Venture plant , an ep isode of plann ed open venting and a number of
uncontrolled steam releases stimulated the evacuation of some nearb y residen ts and enhanced
fears that the resource could not be sa fely tapped .
Since the PGV plant has been operating for a decad e, most Hawaii resident s have accepted it as
part of the power supply. However, there is continued concern about health and envi ronmental
issues among some resident s near the plant which have resulted in inves tiga tions by the US
Environmental Prot ection Agency and a pro gram documenting residents' health probl em s, wh ich
they attribute to geotherma l emissions. The relationship between PGV and its neighbors appears
to ha ve improved with bett er communication between the company and the adjacent resident s.
Among the issues which have concerned geo therma l opponent s are:
- Inter ferenc e with worship of the Goddess Pele
- Interferenc e wi th ce rtain Native Hawaii an prac tices Rainfore st destru ct ion
- Possible health and safety impacts
- Disrupt ion of the way of life for nearb y resident s
- Hydr ogen sulfide and other air quality issues
- Noise
- Increased strain on an inadequ ate infrastru cture
- Imp act on native faun a and flora
I
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Opposition Issues
According to state regulations, the exploration and development of geothermal resources can be
permitted within conservation, agricultural, rural, and urban areas. The vast majori ty of resources
are located in predominantly rural areas and in some cases, geothermal resources may be present
in more primitive tracts where direct human impacts or occupation are minimal such as the Wao
Kcle a Puna rainforest. In the fonner case, many of the residents of these rural areas moved
there to escape urbanization and industrialization of more populous counties of states (e.g. ,
Honolulu, California), and the implementation of an industrial activity- the generation of
geothermal power- was completely contrary to their lifestyle. In the latter situation, the
installation of power production facilities in the rainforest- even one degraded by invasive exotic/
non-native plants and animals-was equally offensive to other interest groups in the state.
An uncontrolled venting incident in June 1991at the Puna Geothermal Venture project on the
Big Island released hydrogen sulfide and other gases, and gave ample validation to the concerns
of the area residents regarding the adverse impacts of this development on their communities. As
a result of the "blowout," a Geothermal Management Plan was developed that has enabled state
and county agencies to better regulate geothermal activity and enforce permit conditions.
Nonetheless, geothermal wells are sometimes vented intentionally for a few hours to clear the
well and pipelines resulting in a temporary release of steam and abated gases. These events can
be noisy for a short time and, in addition, the power plant equipment (e.g., cooling tower fans,
pumps, etc.) do emit continuous low-level noise during normal power plant operations. Hence,
some impact on the community from power production is inescapable; it serves as a continuous
irritation to those who feel that their environment has been invaded by industrialization.
A more intangible objection was also raised by some native Hawaiians who claimed that the
development of geothermal power was interfering with their worship of Pele, the Goddess of
volcanoes. These objections were taken as far as the U.S. Supreme Court, who found that
geothermal development does not interfe re with religious freedom.
The disputes over the development of a geothermal industry in Hawaii culminated in several
actions by the state and the geothermal opponents that effectively ended any serious effort to
develop any significant geothermal production capacity on the island of Hawaii, or in the state at
all.
In 1991, there were two entities actively pursuing development of the geothermal resource on the
Kilauea East Rift Zone: Puna Geothermal Venture on the lower rift, and True Geothermal Energy
I
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Company in the middle rift area. The form er was in the process of construc ting their power plant
and proving up their resource; whereas, the latter, having spent about 10 yea rs struggling with
the regul atory environment, was in the proc ess of drilling the first of their exploration wells.
When Puna Geothermal Venture lost control of one of their wells dur ing drilling and allowe d the
uncontrolled release of steam from the ir exploration well , the state regul atory agencies
suspended-indefinite ly- the geo thermal drilling permits of both Puna Geotherm al Venture as well
as the True Geothermal Energy Company. The latter company interpreted the loss of their
permits- even though they were in compliance with their permit conditions-as an indication of
waning polit ical suppo rt for geo thermal development by the state polit ical powers. Thi s loss of
support, as we ll as less than hoped-for success in their exploratory drillin g, ultimately led to their
abandonment of further efforts to develop their project on the middle rift subzo ne.
Th e second event that furth er eroded momentum for the geo thermal program result ed from an
effort by the state to obtain additional federal support for the combined geo therma l/ inter-island
cable program . In this effort, the state presented all of the state- and federall y-sponsored
research, development , and demonstration acti vit ies up to that date as a sing le unified program
designed to lay the foundation for large-scale, 500-megawatt-devclopment of Hawaii 's
geothermal resources. A lthough this strategy was intend ed to rationalize significant, additiona l
federal inves tmen t in the RD &D effo rt, it had unexpected and adverse conseq uences.
Soon afte r the sta te presented the progr am as a unified effo rt, the Sierra Club Legal Defen se
Fund brought su it agai ns t the state and the U.S. Department of Energy in an effo rt to force the
rele vant age ncies to conduct a Federal Environmental Impact Statement on the full 500-MWe
development. The U.S. DOE expend ed -S5 million in an effort to conduct an EIS, but made
min imal progress in meeting the demands of the geotherma l opp onent s. Ultimately, the state and
DOE settled wi th the plainti ffs in the suit by signing a "consent decree" that effective ly barred
the Hawaii governor-for the duration of his term in office-from pro vidin g support to any
program that would further the state's objective of developing large-scale geo thermal power
production or transm ission inte r-island. The state 's cap itulation to the demands of the opponen ts,
as we ll as a decli ning rea l cos t of petroleum for electrica l power prod uction, effe ctively ended
any serio us effort to develop geo ther mal power generation beyond that of the Puna Geo thermal
Venture efforts on the lower eas t rift zone .
Nea rly a decade has passed since many of these events occurred. Pun a Geothermal Venture was ,
however, able to bring a 35-megawatt power plant online-after man y delays and much grea ter
cos ts than had been anticipa ted by their orig ina l inves tors. Altho ugh technical cha llenges remain
a significant co ncern in the operation of this fac ility, it has managed to produ ce power with a
minimum of steam releases into the community and a minimum of publ ic controve rsy.
I
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And the company has been able to obtain perm its to expand their production to 60 MWe.
However, there are no current plan s to expand the ir production cap acit y, and there is little serious
discussion given to significant ex pansion of geothermal capacity either on the island of Hawaii
or elsew here in the state. Undoubtedly, this situation is the result of the currently low cos t of
petroleum-in "rea l" doll ars-but is also in recognition of the severe regu latory and pol itical risks
any new investm ent in significant geothe rmal production capacity would face in Hawaii today.
Renewab le Portfolio Standard
A Renewable Port fol io Standard (RPS) is a pol icy to encourage the use of renewable energy
sources . It se ts min imum targets for the production of electricity genera ted from renewable
resources. The aim is to ensure deployment of renewable energy to enjoy the benefits of redu ced
energy cos ts, redu ced exposure to the eco nomic effects of volatile oil mark ets, risk management
by diversifying generation options, job creation and economic benefit s, and env ironmenta l
benefits.
Th e state of Hawaii has an ex tremely high dependence on imported fuels for energy; 90% of the
energy supplies are imported oil and coal. Therefore, increased use of renewable energy wo uld
achieve increased energy sec urity, redu ce some of the environme ntal risks associated wi th fue l
transport, and reduc e the tlow of money out of the state. The cos t of electr icity in Hawaii is the
highest of any state in the Unit ed States with average price per kWh in September 2000 of
SO. 144 -- that 's over tw ice the U.S. ave rage price per kWh of SO. 069 1.
No t only were Hawaii's elec trici ty prices per kWh the highest in the nation in Oc tober 2000,
electricity revenues per kWh for Hawaii utiliti es grew much fas ter than the U.S. average ove r the
yea rs since 1990. Hawaii's revenu es per kWh were 59.6% higher than the average for 1990 while
the U.S. ave rage was only 3.3% higher. For com parison, Honolulu consume r prices increased
about 25 .5% from 1990 to 1999.
Electric utilit ies in Hawaii are "regul ated monopoli es" mean ing they are allowed to operate
wi tho ut competition, but must follow rules set by the Public Utilities Commission. By adopting a
renewable portfo lio standard, the use of renewable energy becomes one of those rules.
Hawaii 's dependence on fossi l fuels is expected to grow over the coming decade unless action is
taken to increase the use of renewable energy . In 1999, Hawaii's four electric uti lities sold
9,373 .g Gigawatt hour s (G Wh) of elec trici ty. Statewide, utilities forecast that elec trici ty sales
will grow at an ave rage annual rate of 1.6% during the 1999 through 20 I0 period , reaching
app roximately 11 ,192 GWh in 20 10.
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In 1999 , renewable energy (geotherma l, municipal solid waste, bagasse, landfill methane gas ,
hydro and wind) was used to produ ce 7.2% of the electricity genera ted for sale by the four
electric utilities. Renewable energy genera tion capac ity was reduc ed in 2000 by the clos ure of
Lihue Plantat ion on Kauai and Pioneer and Paia Mill s on Mau i. If the remain ing renewable
energy resources in operation at the end of 2000 continue in opera tion throu gh 20 I0, they will
provide an estima ted 642 GW h of sales dur ing each yea r of the period. Thi s will amo unt to
approx imately 6.6% of total electricity sales in 200 1. As elec tricity demand grows, the
percentage of electrici ty sales from renewable resources will decl ine to approx imately 5.7%
statewide by 20 10.
Hawaii has an abunda nce of renewable energy resourc es. Several studies have shown that at least
10.5% of Hawaii 's electricity could be generated from renewable resources by 20 I0 with no
increase in cost to Hawaii 's residents.
Increased use of renewable energy sources through the implementation of a RPS can res ult in
many benefit s to Hawaii including:
- Reduc ed cost of fue l for electrici ty generation
- Redu ced reliance on imported oil supplies and expos ure to oil market prices
- Risk management by diversifying the portfo lio of elec tricity genera tion options
- Jo b creation and eco nomic benefit s
- Env ironmental benefit s
Conclusion
There is still resistance to usin g geothe rma l energy by some members of the local comm unity,
even though the issues noted above have been -- and continue to be -- addressed by governme nt
and pay. However, there are we ll organized groups (such as the Pele Defense Fund, Rain Forest
Action Network and other community organizations) that cont inue to express concern about the
abilities of governme nt and developers to provide socially and env ironmentally sou nd
geo thermal power. Furthermore, the level of support given by the state 's politi cal establishment
to ex pansio n of geo thermal capaci ty remains vanishingly small. There is presentl y only funding
for one geo thermal staff person at the state level.
I
I
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Appendix N
Development of Iceland's geo therma l energy potent ial for aluminum production
- a critical analys is
Jaap Kra ter and Miriam Rose
Abstract
Iceland is developing its hydro and geotherma l resources in the context of an energy master plan ,
mainly to provide power for expansion of the aluminium industry. This paper tests perceptions of
geo thermal energy as low-carb on, renewable and environmentally beni gn, using Icelandic
geo therma l indu stry as a case study.
The applica tion of geo thermal energy for aluminium smelting is discussed as well as
environmental and hum an li ght s record of the aluminium industry in general. Desp ite application
of renewable energy technologies, emiss ion of greenhouse gases by alumi nium produ ction is set
to increase.
Our analysis further shows that carbon emissions of geotherma l instal lations can approximate
those of gas- powered plants. In intensely exploited reservoirs, life of boreholes is lim ited and
reservoirs need extensive recovery time afte r exploitation, making geot herma l exp loitation at
these sites not renewable in the short to medium term. Pollution and landscape impacts are
extensive when geothermal technology is applied on a large scale.
Background
Iceland is know n for its gey sers, glaciers, geo logy and Bjork, for its relatively successful
fisheries management and its rather unsuccessful financial management. But this northern
country also harbours the larges t remaining wilderness in Europe, an endless landscap e of
volcanoes, glacie rs, powerful rivers in grand canyo ns, lava fields, swa mps and wetlands teeming
with birds in summer, and plains of tund ra covered with br ight co loured mo sses and dwarf
willow.
In 2006, 57 km2 of one of the mos t magnifice nt areas of the co untry, the wild high land pla teau
nort h-east of the large Vatnajokull glacier, was inund ated for Europe's largest hydro complex, the
690 MW Karahnjukar dams. The energy from the dams went to a single new aluminium sme lter
built by the America n transnational corporation Alcoa. On the day of the flooding, 15.000 peopl e
(out of a population of 320 .000) demonstrated against the project. The protests aga inst the
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Karahnjukar dams laun ched a wider movement aimed at protecting Iceland 's wilderness from
heavy industry.
Icelanders, who had been divided ove r the perceived cos ts and benefit s, were shocked by the
devastation wrought by the project. Since the flooding, strong winds in the highl ands have
eroded silt from the rising and falling water table and dust storms are affec ting an area much
vas ter than the reservoir. Mud rains fall in the East fjords where many local indu stries closed
after the sme lter was built. Seal co lonies in the delt a of the dammed rivers are diminished and
some of the most important breeding grounds of vast colonies of rare skua, geese and duck
species are gone. 3% of the Iceland's landmass is affected by the Karahnjukar project2. Impact of
large dams on climate has been found to be higher than previously ass ume d due to methane
emis sions from reservo irs3 and it has recen tly become clear that th is is also significant for high
latitude reservoirs such as Karahnjukar4. Damming Iceland 's glacia l rivers prevents the now of
mineral rich silt (containing ca lcium and magnesium) to the sea . These nutri ent s feed marin e
phytopl ankt on , the start of most marine food chains . The damming of Iceland's glacia l rivers not
onl y decreases food supply for fish stocks in the North Atlantic, but also impacts oceanic carbon
absorption, and therefore the global climateS .
The promise of environmentally friendly hydropower turned out to be a false one for the dams in
east Iceland. Now, similar promi ses are being made for geothermal energy as a clean power
source. In this chapter we review the development of geo thermal energy in particular and
examine its sustainability, env ironmental impact and some of the associated socia l and economic
issues related to recent industria lisation in Iceland.
Cheap energy, minimu m red tape
Iceland , wi th its vas t possibi lities of hydroelectric and geo therma l ene rgy, became an appealing
target for heavy indu stry co rporations such as Alcoa, RioTinto-Alcan and Century Aluminum. In
a world increasingly concerned about carbon emi ssions, the clean image of hydr oelectr ic and
geo therma l energy is appea ling. Though heavy industry processes have an implicitly high
environmental imp act, they can be made to appear greener by using 'renewa ble' energy. To this
end Iceland was granted an exemp tion for 'green-p owered' indu stri al emissions under Kyoto, and
pollution control schemes are lenient , encourag ing indu strial investment 6.
The wholesa le of Ice land's energy resources began in 1995 when the Min istry of Industry and
Lands virkjun, the national pow er company, published a brochure entitled "Lowest energy
prices! !"7. The brochure glorified the co untry as having the chea pest, most hard working and
healthi est labour force in the world, the cleanest air and purest water -.:... as well as the chea pes t
energy and "a min imu m of env ironmental red tape".
I
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For ten years former Prim e Minister David Odd sson (who became the ce ntral bank director
largely blamed for the co llapse of the Iceland ic economy) led the campaign to attrac t energy
intensive, and therefore often highly polluting industries. In 1998, Century Aluminum
constructed their firs t smelter in Iceland at Hval fjordur, to be ex panded eight years later. Three to
five new aluminium smelters were planned. The exis ting Alcan (now Rio Tinto) smelter and a
stee l factory was to be ex panded and an anode factory erected. An energy master plan was draw n
up to harn ess the 30 Twh of elec tricity needed; dozens of dams wo uld be built in every major
glacial river, and nearly all geo therma l areas wo uld be ex ploited.
Not everyone agreed with the projects. In 2004, at the third European Social Forum in London,
Icelandic environmentalists made an interna tional call for help . That year, the intern ational
campaign Saving Iceland was formed to oppose the masterplan8. In consecut ive years, four
summe r ac tion camps were held . A number of years of direct action as we ll as mai nstream
protests by ce lebrities such as Sig ur Ros and Bjork and Icelandic intellectuals have see n the
cance llation of some of the mos t dama ging proj ects. Still, cons truction of a number of new dams
in rivers Thjorsa and Tun gnaa is planned to star t this yea r (2009) to provide power for expansion
at Rio Tin to-A lcari' s exis ting sme lter, a data centre and a number of silicon refin ing plants by
corporations who's names are kep t hidden by Land svirkjun.
Chea p imported labour
Large dam proj ect s in the majorit y world have been asso cia ted with mass displacement s and
'cultura l genoci de' on an enormo us scale9. Co mparative ly, the social impac t of the developm ent s
in Iceland is sma ll. Nonethe less chea p energy and labour is ju st as important to corporat ions
operating in Iceland as elsewhere . Special arrangements are mad e by govemme nts for subsidised
borrowing and tax cuts, loans for expensive dam and geo thermal projects are taken by the state-
owned power company at the taxpa yers risk, while the price paid for energy is kept sec ret, and
depends on world price of aluminium. Thu s the taxpayer dire ctly subsidises eve ry ton of
aluminium when its market pr ice drops. Imported chea p labour and low workers right s standards
are routinely employed on construction sites. More than a dozen Chinese and other fore ign
workers died in co nstruction of Karahnjukar, and more recent ly two Roman ian worke rs
suffocated in geo thermal drill pipes on the site of a work camp near Reykj avik where they
someti mes work up to 72 hour a wee k and shifts of sometimes 17 hours IO. Workers are
effec tively co nfined to the camps for their 3-5 month work periods, going out to the capital once
a month.
I
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•Kuwait of the North'
Now that Icelanders have realised the full impact of Karahnjukar, public opinion is less
favourable to large dams, and power companies have shifted their focus to geothermal
exploitation. Currently the Hengill area east of Reykjavik is being developed on a large scale for
the recently completed expansion of the Century Aluminum smelter in Hvalfjordur, Test drilling
is taking place in four fields (Krafla, Bjamarflag, Theistareykir and Gjas tykki) in the north of the
country for a new Alcoa smelter near Husavik. Brennisteinsfjoll, Krisuvik and Reykjanes fields,
southwest of Reykjavik, are planned to be developed for a new Century smelter. The national
power company plans to triple geothermal power capacity to 1500 MW, on top of the 575 MW
currently generated by geothermal, of which a large proportion already goes to the two existing
smelters in the Reykjavik area, Also, a new public-private consortium has been formed to
develop deeper drilling of geothermal fields, which would amplify the scale of geothermal
production and power generation potential. I I Ultimately, it is proposed that all of the
economically feasible hot spring areas in Iceland will be exploited for industrial use, including a
number of sites located in Iceland 's central highlands, the beautiful heart of Iceland's undisturbed
wilderness 12. Landsvirkjun, without any irony, has termed Iceland ' the Kuwait of the North' 13
Geothermal promises Geothermal potential with current technology is found at hotspots on the
earth's surface, where magma intrudes into the rock bed and heats porous rock to high
temperatures14. Electricity is generated by drilling into these reservoirs and powering turbines
with high-pressure steam emitted from boreholes. The original geothermal power stations and
boreholes supplying domestic needs in Reykjavik are small-scale installations that efficiently
provide electricity, hot water, and heat, from sources in close proximity to the city, and are fairly
sustainable.
As with any form of energy generation, there are environmental issues with geothermal
exploitation that should be taken into account. These impacts are exacerbated significantly by the
greater scale and intensity of production that energy-intensive industries require. But the quick-
to-embrace enthusiasm for any technological solutions that promise to be a way out of our fossil
fuel addiction, have tended to gloss over the downsides of geothermal exploitation and promote
its intensive commercial use. Geothermal energy has the image of being sustainable. carbon
neutral and of low environmental impact. How does this image compare to reality?
Renewable
Geothermal reservoirs have a sustainable production level if the surface release of heat is
balanced by heat and fluid recharge within the underground reservoirl5 . This happens naturally
in undisturbed hot springs, which have remained at more or less constant temperature over
hundreds of years, but these recharge rates are generally not sufficient for exploiting
I
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economica lly 16. The Geyser hot spr ings at Cali stoga, USA exp erienced a 150% decrease in
production ove r ten years, due to rapid exploitation to meet economic requ irement s, and there
have been many similar cases 17.
Extracting super heated steam and t1 uids eventually ca uses a drop in pressure and temperature of
the reservoir. Re-inject ion of fluids maint ains pressure but has a cooling effect and bes t ava ilab le
technology cannot fully re-inject all extracted fluid s, as significa nt amo unts of steam and
wastewater is released into the environment 18.
Boreholes are usually modelled for only 30 yea rs of production 19. Recovery of reservoirs used
for commercial ene rgy generation takes 100-250 yea rs before being viable for exploita tion agai n,
whil e in sha llow, dcccntral iscd heat pump sys tems used for home heatin g, recovery time roughly
eq uals production time20 . Another problem is that geo thermal hotspots like Iceland are
seismically active zones . In Iceland , it has occ urred that two thirds of boreholes in a fie ld we re
destro yed by quakes.2l Co mpared to the geo logical time scale of oi l regeneration, geo thermal
energy is relatively renewable. Howe ver geothermal energy cannot truly be ca lled a renewable
energy source and boreholes need to be decommissioned after a few decades.
Carbon-neutral
Geo thermal gases are rich in various elements and chemical compounds (such as sulfur). Ca rbon
dioxide is present in quant ities reflecting of this chemical make up which is distinct to each area.
In Krafla (No rth Iceland ), C02 makes up 90-9R%, the rest being hyd rogen sulp hide22 .
Calc ulations based on the national power company (Landsv irkjun)'s site study for current North
Icelandi c geo therma l developments reveal that the 400 M W of boreholes plann ed for a single
Alcoa smelter in Husavik will release 1300 tonn es C02 per MW23 . An ave rage gas powered
plant wo uld produce only slightly more, 1595 tonn e per MW 24. The total of 520,000 tonn es
C02 for these fie lds alone is almos t equivalent to all road transport in lce land2 5.
In Iceland, a sing le site emitting over 30,000 tonn es requ ires an emi ssions permit. Conve niently,
figures for curre nt geo therma l power stations hover ju st under that figure. Either way, Icelandi c
authorities do not consider emiss ions from geo therma l plants anthropogenic and do not include
them in gree nhouse gas inventories, alth ough current ly operating plants emi t 8- [6% of the
co untry's total emiss ions26.
Mi nimal environmental impact
Geo therma l t1uids cont ain high conce ntrations of heavy metals and othe r toxic elements,
inc luding radon, arse nic , mercu ry, ammo nia and boron , which are damaging to the freshwa ter
systems into which they are released as was te water. Arse nic conce ntrations of 0.5 to 4.6 ppm are
I
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found in wastewater released from geothermal power plants; the WHO recommends a maximum
0.01 ppm in drinking water27. Hydrogensulphide (H2S) is a main component of geothermal
steam and is responsible for the rotten egg smell of geothermal areas. It is corrosive and classed
as very toxic28. H2S is a heavy gas and can linger in valleys, polluting local populations29. It
forms sulphurdioxide (S02) in the atmosphere causing acid rain. Geothermal power accounts for
79% of Iceland's H2S and S02 emissions30.
In 2004, sulphur pollution in Reykjavik had reached levels regarded as "dangerousT l . In 2008,
sulphur pollution from the Hellishei"i power station, 30 km away, was reported to be turning
lamposts and jewelry in Reykjavik black. A record number of objec tions was filed to two more
large geothermal plants in the same area, which would have produced more sulphur and carbon
emissions than the planned smelter they were supposed to power, and plans were put on hold.
In the North the town of Reykahli" will become exposed to 32,000 tons of H2S per year32 if the
geothermal power plants (for which feasibility studies are now complete) are built. High levels
of sulphur pollution are associated with increased mortality from respiratory diseases33.
Landscape impact is another significant factor. Each geothermal borehole drilled only produces a
few megawatts of power, and may be located across a large area, connected to the main power
station with pipes and roads. Numerous test holes are drilled for every borehole that goes into
production. A currently ongoing project, the proposed expansion of Hellishei'' i, demands more
than 100 boreholes in a stunning area of wildemess, providing 160 MW, less than half of what is
needed by the smelter it will power34.
Areas such as Hellishei"i are globally rare, very beautiful and scientifically interesting. Icelandic
geothermal areas are characterised by colourful striking landscapes, hot springs, lavas and
glaciers, and are biologically and geologically endemic to the country. In the extreme conditions
of heat and salt found at each hot spring or cave, extrernophiles. unique mosses and bacteria,
develop, such as Hveraburst, a heat tolerant moss found only in Iceland 's Hverager"i hot spring
area. Research into these primeval species is in its infancy, and already has led to greater
understanding of the formation of life on earth, and the possibilities of evolution of
extraplanetary life. Irreversible disturbance to these wild areas for power plants includes roads,
powerlines, heavy lorries and loud drilling equipment. It has also been suggested that depletion
of one geothermal reservoir can result in the drying of surrounding hot spring areas35. Thus the
direct environmental impact of geothermal extraction may be much larger than previously
thought, and landscape is a key consideration.
100% renewable, double the emissions
In conclusion, the impacts from geothermal energy that is developed on a large scale such as is
currently happening in Iceland, are greater than generally assumed. As regards climate issues,
I
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Iceland may end up in an extraordinary position. The Icelandic mini stry of environment has
calculated that if only some of the planned indu strial project s continue36, greenho use gas
emissions in 2020 will be 63% higher than in 1990 (assuming that emiss ions from geothe rmal
and hydro plants are nil) 37. If all proj ects continue and emiss ions are taken into acco unt,
Iceland' s climate foo tprint, powered by 100% .green' energy co uld double (again, this figure
excludes emissions from geothermal or hydro plant s).
Thi s is made possible because the country was not ju st granted a generou s 10% increase under
Annex I of the Kyoto Protocol, but also took advantage of a specific exemption for emissions of
heavy indu stry powered by 'renewa bles'.
Iceland has also been mentioned in proposals for a European (or eve n global) green energy super
grid38. The calculations brought forward here sugges t that it is not worthwhile to replace gas-
powered plant s by Icelandic geo therma l. If that electricity is to be used for growth of heavy
indu stry, it is quite arbitrary for the clim ate whether that would be in Iceland or main land
Europe. The aluminium industry is set to increase its emissions by a fifth by 2020 (see Box I :
Th e aluminium indu stry, climate and green energy) and this includes its embrace of non-foss il
energy.
As an alternative, Land svirkjun has taken to lobbying data centre corporations, silicon refineries
and other energy inte nsive industr ies with bett er public images than Rio Tinto to come to
Iceland . If such plans go ahea d, Iceland would become a large hard disk for the global Internet.
Aga in, moving gas -powered serve rs from Europe to geo thermal-powe red servers in Iceland does
not sig nifica ntly decrease emissions .
And there is another reason not to embrace these projects. Wildern ess areas are becoming rare
globally, with ove r 83% of the earth 's landmass directly affected by hum ans39, and the Iceland ic
wilderness is one of the largest left in Europe. It provides important reg ula ting ecosystem
serv ices and has aes thetic, scientific, med ical, cultural and spiritual significa nce for hum ans.
However, we believe all landscapes, eco logic al sys tems and forms of life have the ir own intrinsic
va lue and right to develop for them selves, rather than for the sole benefit of mankind. We believe
the dominant world-view that sees the natural world as a collection of 'resources' has grea tly
contributed to severe ecol ogical and social crises. To reco ver from the con sumption parad igm we
must redefin e our environmental ethic and what it means to be hum an, to include a profo und
sense of the fragi le and bea utiful interconn ection of life on earth.
Prop onent s of heavy industry in Iceland have stated that it is the country's 'e thical ob liga tion' to
sacrifice the co untry's wild areas for the sake of the environment40. Whil e this is more likely
than not moral opportunism on the side of those who are to benefi t from the projects, the
I
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technological or pragmatic environmentalism in favour of super grid s and mega data centres
comes down to a proposal to sacrifice unique ecological area s for the of greater good of living a
resource-intensive i-li fe style 'susta inably'. In contrast, for anyone who ident ifies with a natural
area, it is easy to und erstand why it has a value of it 's own. Given the rarit y of wild land s in this
context, the value can be seen as far greater than that of any of our possession s; it is in a sense,
invaluable.
What can perhaps be concluded from this Icelandic gre en energy case study, is that application of
a technology that has been thought of as renewable, climate-friendly and low-impact , on the
large sca le that is assoc iated with fossil fuels, makes it a lot like the technolo gy it was supposed
to replace. It has certainl y been argued that technological systems tend to reproduce themselves
independent of the specific technologies4l 42. Simply applyi ng a different techn ology to address
issue s that are not entire ly technological , is not address ing the probl em of our ove r consumptive
lifestyles. But it can end the existence of a place that is not like any other, irrevocably.
The aluminium indu st ry is the world 's most energy-intensive industry, and also one of the most
polluting43. Aluminium is derived from bauxite soils, mainly found in the tropi cs and subtropics .
Five tonn es of bauxite is strip mined to produce one tonne of aluminium. Large sca le
deforestation of tropical forests caused by shallow open cast mining creates so il erosion and
wa ter pollut ion and has displaced and destro yed the livelihood of num erous indigenous peoples
in Australia, India, Brazil and elsewhere, a process which continues to this day44 45 . Bauxite is
refin ed to produ ce alumina and leave red mud, a caustic mixture of heavy metals and
radionu clides, which is known to ca use silicosis, cancer, and other diseases assoc iated with
rad iat ion46.
Alumina is smelted using carbon anodes and aluminium fluoride to remove the strongly bond ed
oxygen . Thi s part of the process is most energy inten sive and produces inorganic fluorid es, S02,
C0 2 and perfluorocarbons (very strong greenhouse age nts) in the airborne was te, as well as solid
spent pot linin gs containing cyanides and fluorides. Approximatel y 30% of aluminium is used for
arms production and defence: the remainder is used for cars, planes and construc tion, packaging
and disposa bles47 4 ~ .
Cradle to grave
Met al giants have not enjoyed a parti cu larly good environmental reputation . Rio Tinto was
describ ed by motion in the Briti sh parli ament in 1997 as "the most uncaring and ruthl ess
company in the world" , for hum an right s, anti-unionis ing and total disregard for indigeno us
people49, and was pull ed up again in 200 0, for war crimes, env ironmental destru ction and
I
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racism50. Recently the corporation was thrown out of the Norwegian Government pension fund
for similar reasons51 .
Century Aluminum's Icelandi c sme lter has been accused of forcing injured workers back to
work52 and of producing illegal amounts of fluorine pollut ion causing heal th problems53. The
company is working with the Sassou gove rnment of Congo- Brazzaville, a single-party reg ime
which came to power in fraudul ent elections in 2002, to develop large sca le open cas t bauxite
mining54 55. It's bauxite mining and refining in Jamaica has been responsible for large-scale
rainforest destru ction and water pollution56 57 58. Alco a has been convicted numerous times for
toxic waste dumping in the US59, old-growth and rainforest des truc tion and displacement of
indigenous people in count ries such as Brazi l, Sur iname and Austra lia60 6 1 62. Alcoa has lost
popul arity in Iceland for its intim ate assoc iation with the US mil itary, which is categorically
denied by Alcoa Iceland (although it has a website dedi cated to it's mil itary products)63. In
Honduras, an Alcoa car parts factory was acc used of treatin g workers wo rse than sweatshops .
The basic pay of 74 cents an hour covered 37% of an average famil y 's most esse ntia l needs, and
in the last three yea rs, wages fell by 13%. Workers would be forced to urinate and defecate in
their clothes afte r being repea tedly denied to use the bathroom and women wo uld have to take
off clothes to prove they we re menstruating. Protests by workers in 2007 led to 90% of the trade
union leaders being fired64.
Nonetheless, Alcoa claims to be one of the worlds most ethica l and sustainable companies,
according to a host of interna tional awards listed by the comp any65. Their websi te (subtitled
'Eco-Alcoa' - 'C lick here to see how Alcoa is part of the so lution') is dom inated by articles on
community projects and energy sav ing initiatives, and with form er Greenpeace and WWF
directors at the helm , they are doing well to promote a green image. In a rece nt presentat ion,
Alcoa state they are on the cutting edge of green corpora te thinking, embrac ing recycling and
green energy and eve n claiming to be carbon-neutral, as a whole industry, by 202066. Are these
promise s comi ng true'?
Rec ycling
Recyclability of aluminium is probably the most important selling point for the ind ustry : " It's
more like reincarnat ion than recycl ing"67 . Recycl ing aluminium is indeed 95% more efficient
than primary prod uction; still, it takes the same amo unt of energy as producing new stee l68.
Alcoa sources only 20% of its aluminium from recycling. Overall recycling rates are 33% and,
acco rding to US Aluminium Association figures, going down69 70.
I
I
CONFIDENTIAL - PROPERTY OF GEOTHERMAL WORKING GROUP - HAWAII COUNTY 9
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I I
I
I
Geothermal Working Group Report
Ren ewable energies
The aluminium indu stry has long been closely tied to the hydro-industry71 and ove r hal f of
sme lting is hydro-powered72. Due to the low eco nomic return per energy unit, smelting is
increasingly gea red towards co untr ies wi th low energy and labour cos ts73 74 whether hydro (e.g.
Brazil, Co ngo, Iceland , Greenland), natural gas (Trinidad , Congo-Brazzavi lle) or coa l (So uth
Africa, India). Indi rect greenho use gas production from dams and geo therma l power stations are
not included in the industry's audits.
Reducing greenhouse gas emissions
Aluminium produ ction accounts for ca. 1% of global greenhouse gas emissions, produc ing 13.1
tons of C02 equiva lent per ton of aluminium7 5. Technolo gical advances have led to 20-25%
emiss ions sav ings in the sme lting proc ess in recent decades but overall emissions are increasin g
and there is no concrete intenti on to redu ce them . In fact, Alcoa pred icts a 20% increase of C02e
emitted per yea r from ca . 335 milli on tonn es of C02e in 2000 to ca. 400 million tonnes in
202 076 (see figure).
Figure I. Projection of greenhouse gas production by the aluminium indu stry (Adapted from
Overbey, 200577)
Carbon neutral
However, Alcoa states that around that time, cars will contain more aluminium, be lighter and
thus save fuel. Thi s saves carbon emissions, and in 20 17, the amount saved will be roughl y the
same as the increase in emissions by the aluminium industry. Thu s, the indu stry can be carbon
neutral whil st producing 20% more greenhouse gases . The fallacy of this reasoning is easy to
see : imagine we would dri ve even more and in larger vehicles than Alcoa is proj ectin g. In that
case the indu stry would be carbon neut ral even earlier: if I buy an aluminium hummer, I save
more than when I buy an aluminium fi esta. Even if crediting would work that way, Alcoa
assumes the aluminium industry get all the credits , not the car manufacturer or consumer.
Th e aluminium industry, like all mining indu stries, has a severe environmental impact and a
consis tent record of hum an righ ts violations. Becau se the indu stry is in all aspec ts 'p art of the
probl em ' , it is vitally important for corporations such as Alcoa , to join the gree n band wagon and
proclaim ' it is part of the solution ' . However, eco log ically responsibl e pr imary aluminium
production is not a reality. If Iceland is the mod el for green heavy indu stry, one must question
whether that is possibl e at all.
I
I
CONFIDENTIAL - PROPERTY OF GEOTHERMAL WORKING GROUP - HAWAII COUNTY 10
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
Geothermal Wo rking Group Report
In times of eco nomic crisis, it is tem pting to embrace new megaproj ects such as new power
plants and aluminium smelters. But will this realistica lly improve Iceland 's economic pros pects'?
Prime minis ter Geir Haard e rece ntly exp lained on Stod 2 's chat show Mannamal that one of the
mai n reasons for the fall of the Krona, was due to the exec ution of heavy ind ustry projects : the
construc tion of Karahnjukar and Alcoa's smelter in Rey'urfjorur. If more large projects are
exec uted, what will the cos t be for the Icelandi c taxpayer '?
Haarde's commen ts were not surprising. Before construction of Karahnjukar many economists
predicted the negative imp act on inflation, for eign debt and the exchange rate of the ISK . Of
course there is some economic benefit from new smelters , but " it is probably outwe ighed by the
developments ' indirect impact on demand , inflation, interest rates and the ISK exchange rate,"
sta ted a report by Glitnir in 2006 on the impact of aluminium expan sion in Iceland. The report
expected an increase in infla tion and a depreciation of the ISK .
" Kara hnjukar will never make a profit, and the Icelandic taxpayer may well end up subsidising
Alcoa," said the eminent eco nomist Thorsteinn Siglaugsson after publishing anot her report on
the profitability of the Alcoa dam in East Iceland before construc tion commenced.
How did the Fjardaal smelter contribute to Iceland 's eco nomic crisis? The two billion dollars tor
the construction of the cou ntry 's largest dam had to be borrowed by the state . That led to a more
than significant increase in the curren t account deficit, which is now felt in increased infla tion
and dep recia tion of the currency. The eco nomic cos t now needs to be co ughed up.
Note that any schemes that demand new power plant s associated with a significant amount of
borro wed capital will have this effect, whether an expensive dam or power plant is meant for
aluminium, a si licon refinery, data cent re or some other purp ose. It is quite simple. If yo u borrow
money, you will have to pay back in one-way or the other.
Of course, once they are built, smelters bring in some degree of income to the country and, so it
is arg ued, there are local economic benefits fro m a new smelter. Smelters provide jobs. What has
hardly been researched in Iceland, though, is how much these new jobs disp lace jobs in exis ting
loca l industrie s.
Local industries aro und Reyarfjor'tur have had to shut dow n as a co nsequence of employme nt
competition from the smelter. Many new houses that were built are empty. Between 2002-2008,
on average 73 more people moved eac h year from the Eas tfjords to the southwest than the other
way round . The smelter still depends on many foreign workers. Local communities where large
projects such as Fjardaal get construc ted become completely depende nt on foreign investment,
an undesired and unsustainable condition that des troys local resilience.
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Th ere is anoth er reason not to construct more smel ters in Iceland. The price that the aluminium
giants pay for energy to Land svirkjun is linked to the world price of alumi nium. If supply is
increased this will lower the price of aluminium, decreasing revenu e for Iceland . One might
think that a few hundred thou sand tons of aluminium more or less will not impac t the global
market. The reality is that it is not the sum of production that determines the price but rather the
friction between supply and demand . A sma ll amo unt of differenc e can have a significant effect
in terms of pricing. Demand for aluminium is already slumping in the US and Europe. It will too
in China when growth slows down there, which is likely to happen before Alcoa's and Century's
planned new smelters co uld come online, considering the world eco nomic outlook.
The metal corpora tions compete between themselves. Because of this is not j ust the global price
that determin es their profi tability. The bottom line is eventually determined by how cheap ly they
can produce. For aluminium, profit ab ility is fundamentally determined by one thing: energy
cos ts . In Iceland, energy prices are rock bottom - the lowest in the world. It is not a coinc idence
that as Alcoa 's Fjardaal smelter wen t onl ine, 400 workers in Rockdale, Texas were laid off as
sme lter operations there closed down. In the US, Alcoa pays much more for power.
Thi s is why Alcoa, Century, Rio Tinto and Norsk Hydro all wa nt new sme lters in Iceland and in
third world countries with chea p energy such as Trinid ad and the Congo . When demand slumps,
expensive plants can then be shut down in favo ur of cheap ones such as the prop osed sme lters at
Husavik and Bakki . As inflation stays high and energy revenues low, the Icelandi c taxpayer pays
the price.
Construction of new power plant s, smel ters or other large scale project s will have some short
tenn economic benefit as funds are infused into the economy. But , as Gei r Haarde recentl y
confi rmed, after execution comes the eco nomic backlash. These megaprojects in a small
economy have been compared to a ' hero in addiction '. Short- term 'shots' lead to a long-term
collapse. The cho ice is between a short-term infuse or long-term sustainable economic
development.
The 's hot' of Fjardaal overhea ted the Icelandic economy. Wh at was ca lled the 'Karahnjukar
probl em' led to an all time high in the va lue of the Krona, hurting export and the fish indu stry in
particular. With the all-powerful currency, banks ove rplayed their hand and we nt into a spe nding
spree. Drugs make yo u lose sight of reality.
There has been a lot of critiq ue on the proposed plans to develop Iceland's unique energy
reso urces. Those in favo ur of it have generally argued that it is goo d for the economy. Anyo ne
who gives it a moment of thought can conclude that that is a myth . Supposed eco nomic benefi ts
CONFIDENTIAL - PROPERTY OF GEOTHERMALWORKING GROUP - HAWAII COUNTY
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
II
I
- _.__._-- -- - - - - - - - - - - - - - - - - - - -
Geotherm al Working Group Report
from new power plants and industrial plants need to be assessed and discussed critically and
realistically. Iceland is coming down from a high. Will it have another shot, or a cold turkey'?
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Barriers to Geothermal
LJ Geothermal project lead-times can take 4-8 years, or
more, before a plant is brought online and projects face
obstacles at key points t roughout development
o Geothermal expansion faces obstacles in areas of:
c Exploration and Dri ling Technology
C Project Finance
C Project leasing and Permitting
Transmission
c Workforce Development
CONFIDENTIAL - PROPERTY OF GEOTHERMALWORKING GROUP - HAWA II COUNTY 2
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
Geothermal W orking Group Report
Explora ion and Drilling
..
L.3 Exploration technology and techn iques still maturing
c Most geothermal resources sti ll "undiscovered" according to
USGS
Pre-drl ll lnq exploration techn iques rarely prov ide an
unambiguous drilling target (~50% dri ling success rate)
• Dri ll ing makes up nearly half of project costs
• Suee ssful drill ing results are needed to secure financing
n Exp oration technologies adapted from oi I and gas sectors do
not yi eld th e same rates of success in geo thermal explorat ion
Increased research needed in geot hermal expl orat ion technologies
c Geotherma exploration and dri lling have hig h risk profi es
HEN: xploration and drill ing by large oil and resource companies who
understand natural resources I have suitab le risk to lerance and deep
poe ets
NOW: Geothermal industry is domi nated by smaller compan ies with l imited
access to capita l and are. therefo re, more vulnerable to risk
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Project Financing Continued
Project returns high enough to justify risk? Lead-time?
c enders seek return in 2-3 years, eo hermal projects
taking 4-8
o Econom ic co traction made investors more risk adverse
Before 2008: funding provided on the basis of -25% of resource
available at the wellhead
• Since 2008 : funding now requires 75 - 100% of resource available at
the wel lhead
Economic contraction reduced the number of entities seeki.ng tax relief
and banks providing tax equity financing
n Incentives of en received at end of long d velopment
process
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Successes
Federal and s ate agencies have made signi icant
progress in reducing lease process inq delays
C Prior to the PElS in 2008 lease processlnq took 2 - 3
years
PElS shortened the rev iew process
- 2 30 of 271 leases offe r d betw n fall 2008 - fa ll 2010 were fully
processed !
Process shorte ne d to 9 mo nt hs in states we ll ve rsed in geotherm al
permitting
BLM staff shortages and lack of geothermal experience
addressed
2008, BLM Nevada Office worked closely with industry to expedite
lease process ing
Staff add itions and EPAct revenue sharing helped to reduce lease
processing delays
Projects fare bette in sta es here aqencles are famlltar
ith geothermal
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Pe rmit ing Still Delaying Projects
Approval of the Operations Plan (i.e. drilling of
production/injection wells) and the Utilization Plan (i.e.
plant construction) takes 0.5 to 1.5 years each
A variety of issues can delay or even stall projects
ind fin ite y
Cultura l resou rces
Water rights
Wild life habitat
Land acquisition
Pe rmitt ing Delays impact project financing
Increases in project lead-time significantly increases
project cost
Perm- t ing must be entirely complete prior 0 obtaining
construction financing
I
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Transmission
Access to transmission is a critical barrier to
project development
::: Major geothermal "reserves" of at least 2000-3000
MW identified in CA are undeveloped due to lack of
transm ission access to CA markets !
Bui d on rece t successes : One Nevada
Transmissio Line (ON Line)Resources in Northern
Nevada will finally serve Southern Nevada due to
the new 500 mile, 500kv
:: Continued support for transmission financing
mechanisms through loan guarantees, bonds is
needed
:: Continued regional planning and interstate
coordination (i.e. WECC) also necessary
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Rapid expansion of geothermal will require an expanding
workforce, bu ...
C Current workforce is aging
Simi lar issue to oil & gas - majority of skilled labor is over the age of 40
Comp tition wi oil & gas for an already small pool of
graduates - areas of engin ering and g osciences
Professionals have to be adapted from other ind strles (i.e.
min ing and oi I and gas) to geothermal
Geothermal is labor intensive and industry is working to
meet demand
National Geothermal Academy
8 week inten ive course held annua lly
Continued federal funding?
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I n spite of barriers industry sti ll bringing power plants
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Appendix P
The ronomic, nvironmenn 1. nd Sodal Benefits
of Geotherm 1Lse in Ilaw Iii
Liz Ilan ocleui.
Bob Lawre nce & A;t;"uc il1tC:>, Inc.
June 2006
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Geo erm al he or W' ICT has been used .n
the Aloha State for cent ries, Missionaries
ex ph ring Hawaii in the early 1801b
witnessed the Nati\'1.: Haw' iia lS souk ifig in
the warm ~prin~ . TC'lhIY. naturally
ICl.:lIn i : . 1o! ~lcalt vents : nd w: r il l ~ 1 l..b lIT"
used f, ! r ereat ional un ul-:ri...: lturul
purpcses.
Due to the stat::' geology, cracxs in the
ea ' in vo lcan ically active ureus ill w
steam ttl ri se to the sur file t: thro gh vents.
Som e pee le stick coils uf C p er pipe into
the-e "wild" steam vents lu eul water.
0111Ct, tdl1.'!\ nd rejuvenate il l the umy
l1all ral WI . pmtd III 'oil 'd ah m the P iru
C(JUs t.
Despite the wea lth o~~ geu errnal r CSOUITI;;'$.
howe ver, few small busines ses directly use
geotherma h':-41 or wuter in ! I' waii,
e Kapoho ai j lursery in Puhou has b . I
a sma ll greenhouse over : sica n \' t.'41L The:
S lt' llll ,cllh • thc Su!,lb ur Iiuuk\ T r ull r1ClIr
tilt' KillIU JI \'i.itur Ll::lllt' f (I' ou lll; ,s.
Dql::lru l1cn t ofl1J IIl[cr lur)
steam heals the green h U~. enco raging the
lan dsca ping palms to ge rminate. According
to the owner, ' n <lolled bonus i:. ie ~t l:' m's
s l i ~hl sulphur co ntent W •ch d',cuura~c" the
trowth urunwanted Pl" s t~ .
Ihe 27-:JCfe Slem:. Ven .\h~t !l in the
K i!~..dom )f1 leaven, furmerly newn a.., lhc
Steam Vent lr n U! J l lea th R treat .c rnuin
mure than ISO active steam vents. "1\
natural wonder and in tropi cal par disc"
invi tes gues ts to "re ax. rejuvea; te , ' nd heal
in! lawuii's (nil' I' \ '<1-' euted :"'~ \: ' saum s
aad adja cent g Cl thermal bal. ing iXK11 ."
The l ilrgL~~ 1 use uf " .'l 'nn:ll n II- w: 1i i:,
electric ity generutiun. L cared about 2 1
miles suuth o f l l ilo on tnt' l3i . ~ h1 nd f
Hawaii , the Pun' ieotherrnal Venture
P IV) has prod ced electricitj from
geothermal resources sin .e Apri l 1993,
r GV has an instal ed capacity of 30
cgaw <llb (MW). ~l d s::J S a I 2 : 2
million k ilowuu htJu t'S (kW],) JI'L"t year Co
l luwuii Electric Li 'ht 1:.. I'} (B E L 0) .
The J:\l:uth..:rrrllll plant ~ . p'plit". ubout 20
percent I,)! t 11: B: r bland of II ' waii's tutal
electrici ty derrumd,
EC0110nric bene 'iLl'
PC V bene Ib Iluwuii' s erunoi ry i rn; ny
\\,(1)':' . It I,; cutes jobs. W ith 1 a uual
aytoll 1Ir rrllln: lhu 53 , ~ .iilio I, rG V
provide. wd l-p:I>'mg ful l-!i'l t: ) 0 ltl ,lb ~.
opeup 1:. Using a ~!llmlaru . lt iplier of
2.5, th;: gculhcrrna l planl t:re~te:. 75 direct,
indirect, ..[Ill iu .l ced .10 l> in I ilwaii.
I
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In i1ddit ion to job ·n: i11ion. PGV 1:1 n ribut
tu JI. \ aii ' s econ my .w gh loc al. ) t· tc,
am! federul ta~c~, and ruyaltice. T l' plant
paY:l\ more than S2,.:5 mr lion a yeur in t· xes
arnl royalties. I 1005. i.t aid S969,980 i.
royal,ies - _0 percent r es tu the su te, 30
percent to the co unty, and 20 percent to t. c
O. see I,)f lJ :t' iien AJTain..
Over the 13 yeurs pc,V has been l{C!lcmtm:
electrici ty, the plant has paid iL'':xJu1550
mi ll i 11 in p yros , unc $3 2 .5 rni lliun in llUl:::'
am! royalties,
Last ut not least, gtl hermal energy
redu '!S the dernu d for .rnported oil.
helping to stab ilize the cost of electric ity,
Imported petro le m c urrently supplies about
9 percent of the ~lll tt:.' . energy . In ..004.
utilities spent S 24... million on ~ c fur
electrici ty rud uctiu I . passing the 'l~t 0 1u
the &:LL,>WI1lCr , ",,'t IO in tum pl!.hl :s I. 56
billion for electri ·ity .
L:sing indigene us eeuthermul reso rces,
PCV h.l~ I,"J llccd thc need t tl impo rt mo re
than S mi lion urrels of oil since 1993.
U.... in ' the avera re pri ' • per h rre l Im m
200 throu ~ 2 • of S2 ..78. PGV has
resuhed in an cstinr ted cost . uvings of
S144.6 rni ion fr m 19L J to the prexnl.
A 'wnli ng to th t: [ner~ R~:>uurccs
Cl 1 imJtor' s 2 04 Annual RI."puTt, "E"'~rJ
b' rrd orml uved !mnl>! t l' S t mol';:dol u.rs
a'.'a'labk· to the l 'ul L 'on my. in addiliu,
tu th t: numy cm'iro!ll ll C!t!:!l bcnc li ts ."
III :u.ldit i" n to j l.h~" t~lXC~ rUY:J. ltjc~, ami
rc u '"ng ILw' i:' ~ rd iance on importeu
f1ll.:I. P • '\' '11 " lh • l":11'1 iS!'o.im'l!l (If
grc:t:nhous.:: .~. se lC I G) m uair tants.
Sin>.: ' 199~ . thl: r UTI<l ge thl.:rmi11 pnwer
pla It ha~ ofi'sd roughly 2.5 milliun t ns of
carbon dioxide cmi:-s'uns tha; w 1 III h;n I:
been gcner: tcd by a similar- ize fossil fuel
plant, This is equivalen t In 5.4 mi lion
barrels of uil. III a ditien, tne piunt annually
l ffsets the e 11 i ~~ ion uf 1.328 tens uf
nitrogen xides and C,.3 tons uf su fur
dioxides (see Table 1).
In romp, rison.a a whole. Hawaii', electric
UUJustl)' emi lctl2 1J. tl. ns o f loUI. I'
dioxide: ~ . ,0 0 ions os nitrogen oxides : and
9 mill iU:1 tuns u: carbo n dioxide in 100_ .
The ann al GJIC e nissio rs ar t: equivale
to hu rlli:t, 19 ::ti lli I:t bar rel: I. f uil.
The peV I-:colhcnnul I lant al:-ll co iminutes
the need tu ~hip f. e] oil [rum the re fi neries
on 0 ,1 u, n.'1J ci \1\ d e risk of uil spills.
Social bene fits are diffic l 0 n ea ure
qusntit tively. Tbe f:.l1l::rgy R.cMJUr:.'cloo
Coonli <ltor 's 2 .:I Am ual Report stresses
C'n~rJ.:)· · :> re lcveaee te SlIU~I.Ll.rd uf Ijvillj;.'
cuntri iu tor t social \I ell-being, The report
no te:- lha l "En~r.HY co n tin \,s t () he OJ key
f "lor sn ping II' waLi"s economy.
ertviron ment, :1.1'K1s,1 nda rd of liy tnH. A
s able energy sup ly is essential to
coruin 00pro:o.]1 rrity,~
The usc of im!i ~cm U~ CilCf},')' res n; '~!'o.
s ch as~olh:.:ml ' I TC'SUlb in prcdi::lablc
or.g-tt:nll d e....tricity ra.tt:~'o. od t.'1l~urcs lh' I
fc ...·cr ou.1ars C Vl: tl'lc s t~ c to purdL:l!>C' ~ col
and, r c in tead avai . • [e for U l cr purpt,:>cs
within thC' is.ll.UXls· C'L"Onumy. A 1.1rUIl£ IDC' •
cn morny lncl u tCS <J "lbnml ,,;~illl; inuu:.lry:
lh .: DcpartmCl1l o f Bu:.inc:> , EI.'Ul';'lIlic
D~ ...dupm~n( . oJ oori:!> 1ll ~ I3 EDT)
pmjCi.:t !t iut I Itt\", ii 1:'.'(1 cd \ to ho~, t '1.7
rniIlion \is i tu.: :!>p~n ing 7 .000 d y~ ar.
S12A ,HIl,lt! in ' 01)6
I
I
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In dditiu• • the State is C'xplorin!-l producing
iydrugen via dt:l.:lrcly, is using geu t crr na l,
'I'ablL' 1 Ann ua! gn:c:1hu ' se gas and air pul lu umt cml~i L,ns onkt by F'U/IU Gcu thm nal
Vent re.
.. ..~......& I J ....h. 1lj.1AMI . v»"' ,
i l'l.u i
I . ..Uul .-\ UUlUJ I o:bl
' ,u n " I . - . ,,1.. . . . Co u nh C' I I''' I MTl';' \. MrIl C' " ~$ll:!u r C .orh... \ n f Jrb Pl!:,
l' I ( ti l Ii' 11t -f, 1I1i...,lt ." ,.. oI" ll a. IIIn"'.k .. ' ....\1 l,\ ~
Ii'" 11110 \ )
I' I t it., ~l ""bUUft: IPI~ lJ . lbA ., . ~v : i :'l(,.zl.(";·~ 1,.J := fo.: iJ"; l ;·~~A I : :.\ I "1.~" - ,!<s:
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l lawuii is rich \ -ith low- and medium-
I nnperature l'J:ut ermal resources whicl
wall! • ~ developed in 0 iriving small
h U' ; l C~\, 'S , (; C:lI tL:rrn:llIH~: ll CIT ....'all,:r .
including the v'<Isle heat fro n the Puna
HL"\)[hCl11'1 , pb,IIL• cou J be U' cJ I ( J l')' fruit:
provide euld storage or refrigen (on; g row
fhh or other untie spec i...s; h.cat
greenhouses: process agricultural ~ooJs.
C.", lumber, UlZlC d' rnia nuts. ....nu . nirnal
feed: P' teurizc or sterilize: in d pamper
guest s in spl!.~ ' nd resorts-
PGV has received permits lu do ul its
im.t:ll.cd ca pacity to 6l ~rw. Doing uo
woultl likd y also t!oubl(' ( L' :.ib'11ifk m L
economic and env!mnmellll1) 'onlrioo li(),'1~ i1
males 1 II uwuii .
T h e pu umt iill fll~ HC'uthc!t:~ l lL coenri hu te tu
Hawaii econo .i e· Ity. C virunmentully, und
socially e ven more than it a lready
Liu C'~ · is subs antial.
I
I
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January 3,2012
MEDIA RELEASE: FOR IMMEDIATE RELEASE
Contact: Desiree M. Cruz, Public Relations Specialist 961-8507
Geothermal Working Group- Final Report unveiled by the County of Hawai'i
(Hilo, HI) The Geothermal Working Group, with the support of Hawai'i County Mayor Billy Kenoi, will
present the final draft of the Geothermal Working Group Report on Wednesday , January 4,2011 at
2:30 p.m. The press conference will be held at the County building on the Mayor's lanai at 25 Aupuni
St., second floor.
The report was sponsored by the County of Hawai'i to evaluate geothermal energy as the primary
source of baseload power for electricity on the Island of Hawai'i. The report includes an analysis of
technical data and expert testimony providing convincing rationale to develop local renewable energy
plants and transition away from the county's dependence on petroleum-fueled generators for
baseload electricity . The report, which is currently being circulated within Hawaii 's State Legislation,
was developed as research to help support Hawai'i's Clean Energy Initiative goals.
Geothermal Working Group Co-Chair Wally Ishibashi, will present the report in detail, with supportive
comments presented by Mayor Kenoi. Geothermal Working Group Co-Chair Richard Ha will discuss
the important issues surrounding peak oil and its relevance to Hawaii Island. Ha recently traveled to
Iceland where he observed how the country recovered from the biggest financial crash in modern
history. Ha stated, "They are recovering because they inoculated themselves from high oil prices by
using low cost hydro and geothermal for 100 percent of their electricity and house heating. It is clear
to me that had they used expensive biofuel to generate electricity , they would not be competitive in
making aluminum for export. And instead of coming out of this disastrous financial situation, they
would be facing years of depression . This is exactly why Hawai'j should not be using expensive
biofuels to make electricity when we have low-cost geothermal. "
Ha was also sponsored by the County of Hawai'i to attend this year's Association for the Study of
Peak Oil Conference , which took place this past October in Washington , DC, and will present his
findings at the press conference .
For a full copy of the Geothermal Energy Working Group - Interim Report, please go to
http://www.hawaiicounty.gov/research-and-development
####
County of Hawaii is an Equa l Opport unity Provider and Employer.
PRESENT:
CALL TO ORDER
The inaugural meeting was called to order by Co-Cha irman Richard Ha at 3:10 p.m.
Co-Chairman Ha introduced Mayor Billy Kenoi.
Wa lter K. M. La u
D eputy .\ /<IIwgm,l? Ducctor
Wi llia lll P. Kenui
.\ /0.1'01'
Geothermal Energy Working Group
Hawai'i County Building
25 Aupuni Street
Hilo, Hawai'i 96720
Wednesday, June 2, 2010
Office of the Mayor
County of Hawai'i
Office of the Mayor
25 Aupuni Street. Suite 2603 • Hilo. Hawaii 96720 • (808) 96 1-8211 • Fax (808) 96 1-6553
KONA: 75-5722 Hanama Place, Suite 102 • Kailua-Kona, Hawaii 96740
(808) 327-3602 • Fax (808) 326-5663
Mayor Kenoi thanked everyone for their support of the newly formed Geothermal
Energy Working Group. He acknow ledged the presence of Councilwoman Emily
Naeole-Beason .
Carlito Calibos o
Richard Ha, Co-Cha irman
Nelson Ho
Jacqu i Hoover
Jay Ignacio
Wallace Ishibash i, Co-Chairman
Patrick Kahawaiolaa
Ted Peck
GUEST SPEAKERS
Jose Dizon, HELCa
Mike Kaleik ini, Puna Geothermal Venture
Mayor Billy Kenoi
Council Member Emily Naeole-Beason
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Mayor Kenoi stated that everyone recognizes that energy and its cost moving forward
determine the quality of life for island residents. It is essential to address the
importance of renewable and alternative energy development. He expla ined that the
Hawai 'i Clean Energy Initiative aims to have the State obtain 70 percent of its energy
from renewable energy sources by 2030. If there is any community that will achieve
that goal , it is the County of Hawai 'i, because it is already at 32 percent.
Mayor Kenoi stated that in order to accomplish this goal it is necessary to maxim ize
the availability and the opportunity that surrounds geothermal. Senate Concurrent
Resolut ion 99 (SCR 99) directs Hawai 'j County to establish a working group to
analyze the potential development of geothermal energy making it cost effective and
feasible. The Geothermal Working Group will consider the expansion of geothermal
development and address its impact on the environment and its culture.
Mayor Kenoi stated that he feels confident that the members selected consist of
talented individuals who will make significant and substantial strives in expanding and
utilizing the "gift of geothermal. "
Councilwoman Naeole-Beason offered a short prayer to spiritually guide the
members in wisdom , knowledge, and understanding.
Councilwoman Naeole-Beason commented that she witnessed the process of
geothermal and how it has evolved throughout the years. She supports the newly
formed group and looks forward to the county providing new sites for geothermal. As
a result of Puna geothermal, she is presently the only councilmember on Hawai 'i
Island who is capable of utilizing royalty funds to take care of her district. She hopes
that in the future other Council districts will be able to benefit from geothermal.
Co-Chair Ha thanked everyone for supporting the newly formed Geothermal Energy
Working Group. He explained that this working group will need to file an interim
report with the Legislature prior to the start of its 2011 session. In the next seven
months , the group is directed by SCR 99 to analyze the potential development of
geothermal energy as the primary energy source that can meet the base load
demand for electricity on the Big Island.
As a farmer, Co-Chair Ha stated that in the past he attended several seminars. He
learned about the concept of energy return on investment, and the standards of rural
oil supplies . Studies indicate that the end of cheap oil is near. Individuals who are
less fortunate financially will be the most vulnerable. Co-Chair Ha explained that
according to HELCO's website, geothermal energy costs approximately 11 cents per
kilowatt hour for base power. Based on this figure , it is by far the cheapest form of
base power. Geothermal is proven technology: it's cheap , it's a gift to use wisely,
and it can be shared with future generations. Also, there are future poss ibilities to
develop with geothermal including transportation, fertilizer, ammonia, etc.
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Representing the Big Island Labor Alliance , Co-Chairman Wallace Ishibashi
explained that in the 1980's he was a member of the first geothermal group called the
Hawai 'i Island Geothermal Alliance (HIGA) . At that time , it was a touchy subject ,
however; over the course of time the first phase of geothermal has proven to be very
effective , clean , and beneficial to Hawai 'i island. Mr. Ishibashi said that he continues
to take interest in the development of geothermal because "it is the right thing to do
Geothermal energy is available in only certa in regions of the world and Hawai 'i Island
is blessed to have this resource ."
Co-Chair Ishibashi stated that the Hawaiian community may possibly have concerns
regarding this issue. It is the Geothermal Energy Working Group 's responsibility to
address them openly with understanding and aloha. He said, "the fact is Pele is
recognized as a living goddess to some Hawaiians in the community. It is important
to acknow ledge the communities issues with respect and understanding of their
culture ."
In order for geothermal to succeed , Co-Chair Ishibashi commented that the key is for
businesses and the working class to see a difference in their electric bill. Once
businesses receive savings , they can than afford to provide better wages to their
workers. He also commented that many people believe that there is a price to pay in
order to live in Hawai 'i. Co-Chair Ishibashi stated that that way of thinking must
change . The fact is that cheaper energy attracts better business opportunities for our
islands. Geothermal will reduce the cost to Hawai 'i residents and business
operators. Therefore, the goal is to attract better business in Hawai'i because this
cheap base energy will allow affordable living.
Co-Chair Ha asked that all members introduce themselves.
Patrick Kahawaiolaa introduced himself as the current president of the Native
Hawaiian Community on Hawaiian Homelands. As a representative of the native
Hawaiian community he would like to move forward with geothermal becoming a
meaningful resource.
Nelson Ho introduced himself and stated that he got involved with geothermal energy
in 1981. That is when 500 megawatts was proposed adjacent and upwind of Hawai 'i
Volcanoes National Park. He is interested in learning what new developments have
transpired. In the past, some of the original concerns raised involved the demand.
Those issues involved the cost of bringing in a new supply of energy, the efficiency
and usage, and whether the environmental and cultural subsidies were sufficient in
making geothermal economical as an energy resource.
Mr. Ho explained that there were a lot of constraints on geothermal energy. Those
constraints are on the record and are historical. He would like to see if any of these
issues have changed throughout the years. Also , he would like to know what the
Public Utilities Commission's views are regarding this resource becom ing the base
load energy.
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Jacqui Hoover introduced herself as a representative of West Hawai 'i, she is involved
with the Hawai 'i Leeward Planning Conference and the Hawai 'i Economic
Development Board. She was born and raised on Hawai 'i Island. Thereafter, she
attended school in California. Ms. Hoover mentioned that she was involved with the
early geothermal efforts in California and would like to see what opportunities exist in
order to stabilize energy use on Hawai'i Island.
Carl Caliboso introduced himself as chairman of the Public Utilities Commission. He
explained that the PUC's role is to regulate public utilities. In this case, this
regulation will be directed towards HELCO. He persona lly encourages HELCO to
consider and explore exist ing alternative energy sources like geothermal. The
consideration of expanding geothermal is very interest ing. The PUC has an interest
in making sure that utility service provided to the community is reliable and offers
reasonable rates to the consumer. Sometimes it is necessary to make an investment
in a short term to have long term benefits. This is seen a lot with other renewable
energy type options and investments that are being considered and proposed .
Mr. Caliboso remarked that it is also important to be sensitive to many different
concerns that are deeply rooted because that is why this taskforce was establ ished.
Jose Dizon introduced himself as the general manager for operations at HELCO . He
participated at the First Natures ' Futures program symposium on Friday. At that
symposium , he spoke about the challenges in Hawai 'i involving social , cultural , and
historical issues. Although there are many issues involved , Mr. Dizon stated that he
does believe there is a way to make it work.
Barry Mizuno introduced himself as a representative of the Hawai 'j Economic
Development Board. He disclosed that he worked for Puna Geothermal Venture and
retired in 2006. At the present time, he works as a consultant for them. He stated
that there are many experts that have indicated that there will be a $200 barrel of oil
increase within the next 18 months . "This is scary, whether it is true or not." Hawai 'j
is 90 percent reliable on fossil fuel , and it is important to seriously cons ider other
options immediately to plan for the future .
Ted Peck introduced himself as the energy administrator for the Hawai 'i State Energy
Office. He was also on the panel on Friday. He stated that his heart was wounded
when he heard the stories of when geothermal was first introduced, and the
insensitive and inappropriate way that it was put forth. As a State and as a Nation
there have been many wrong doings . However, we are now on the door step of a
different kind of oppression and we have an opportunity to free ourselves from that
oppression. Geothermal energy working for the community, the county, and culture
can have a role with future possibilities such as transportation. Mr. Peck stated that
he is honored to be a part of this taskforce and looks forward to exploring this matter
further.
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Co-Chair Ha stated that Hawai'i can become comparatively advantageous to the rest
of the world . Geothermal will elevate our economy and community to a higher place.
HELCO Presentation - Big Island Energy Overview
Presentation provided by HELCO General Manager Jose Dizon
(See Attachment A)
PGV Presentation - Geothermal Energy in Hawai 'i
Presentation provided by PGV General Manager Mike Kaleikini
(See Attachment B)
Co-Chair Ha requested that someone volunteer to collect data for the cost benefit
analys is report .
Mr. Mizuno stated that the report provided to the group on Assessment of Energy
Reserves and Costs of Geothermal Resources in Hawai'j was created by the State of
Hawai 'i Department of Business, Economic Development and Tourism (DBEDT) on
September 30, 2005. He asked that the members review the executive summary
identifying the five geothermal rift zones on the Big Island. All five of the combined
resource areas have a minimum megawatt of 488 and a combined megawatt of
approximately 1396. Since the report is dated from 2005, Mr. Mizuno commented
that it is necessary to receive a current projection.
Mr. Peck advised that action will be taken to discuss that matter with DLNR.
Ms. Hoover informed the group that although the report is dated in 2005, the data
was collected in 2000.
Mr. Peck's assistant interjected and stated that there is no current study.
Mr. Ho recommended that a representative from DLNR attend future meetings
because they designate where geothermal occurs .
Mr. Peck volunteered to meet with DLNR and provide a report at the next meeting.
ASSIGNMENT OF COMMITTEES
• Committee on Feasibility and Cost-Benefit Analysis
• Ted Peck and Jacqui Hoover will provide a report.
• Committee on Potential Impacts of Geothermal Energy Production Expansion
• Nelson Ho and Patrick Kahawaiolaa will provide a report.
• Committee on Electricity Transmission System Improvements and Funding .
• Jose Dizon will provide a report.
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• Committee on government accounting and community benefits packages of
royalty distributions.
• Barry Mizuno will provide a report.
FUTURE MEETINGS
The members agreed on the follow ing:
• Tour of HELCa and PGV facilities .
• Meetings will be arranged monthly with the help of the County.
• Meetings will be open to the public.
• Meetings will be two hours .
UPCOMING AGENDA ITEMS
• Geothermal future possibilities regarding hydrogen and ammonia.
ADJOURNMENT
The meeting ended at 4:45 p.m.
SUBMITTED BY:
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PRESENT:
GUEST SPEAKERS:
CALL TO ORDER
WaUl'" KM. L;lII
Deputy .\ /ul1<1g mg D II'CClOr
William P. Kenol
.\ /' ~l'{)r
Donald Thomas, Center for the Study of Active Volcanoes
Kanoe Wilson , First Nations ' Futures Program
Carlito Caliboso
Andrea Gill
Richard Ha, Co-Chairman
Jay Ignacio
Wallace Ishibash i, Co-Chairman
Patrick Kahawaiolaa
Robert Lindsey
A question was raised regarding the recent power outage on the Big Island.
County of Hawai'i
Office of the Mayor
25 Aupuni SIred . Suite 2603 • Hilo, Hawaii 96720 • (S08) 96 1-8211 • Fax (808) 96 1-6553
Io:ONA: 75-5722 Hanama Place, Suite 102 • Ka ilua-Ko na. Hawaii 96740
(808) 327·3602 . Fax (808) 326-5663
Geothermal Energy Working Group
Hawai'i County Building
25 Aupuni Street
Hi10, Hawai'i 96720
Thursday, July 15, 2010
Hamakua Conference Room
The meeting was called to order by Co-Chairman's Richard Ha and Wallace Ishibashi at
2:10 p.m. Appreciation was offered to Jay Ignacio and Jose Dizon for allowing the
Geothermal Energy Working Group to tour the HELCa plant prior to the meet ing.
Jay Ignacio explained that there was a series of generators that tripped off-line . There
was approximately a 50 percent power loss on the island which resulted in a large
imbalance of power. When this type of incident occurs , an Automatic under Frequency
Load Shed system automat ically disconnects customers in order to correct the
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imbalance. This systems capability allows HELCa to control the system remotely,
reestablishes the imbalance in power, and quickly restores service to customers.
GUEST SPEAKERS
Hawai'i's Geothermal Resources an Overview and History Powerpoint
Presentation provided by Donald Thomas. (See Attachment "A 'J
Mr. Thomas explained how the island chain was formed and how all islands were
derived from a planetary process called a "mantle plume." This process has been
generating magma for the past 80 million years. This ultimate heat source floors
Hawai 'i's volcanism and it has been a long standing process . Presently, the Big Island
happens to be located over the mantle plume. Kilauea volcano is over the "hotspot" and
is recognized as one of the highest areas for geothermal potential. He pointed out that
Kilauea actually has two rift zonesthe east rift zone and the southwest rift zone. The
enormous size of the east rift zone compared to the southwest rift zone is clear
evidence that much more lava has erupted from the east rift zone.
Mr. Thomas identified Hawai 'i island's volcanoes and provided the members with a brief
history on their location , age, activity, and subzone locations for potential geothermal
energy.
Mr. Thomas ment ioned that a Geothermal Technical Advisory Committee was formed in
the past. Those members collected data in order to identify geological sites for
geothermal. The committee became inactive and stopped meeting.
At this time, there is consideration to reactivate the committee so that they can gather
additional information and reevaluate the original data. In his opinion, Mr. Thomas
stated that although work conducted in the 70's and 80's were sufficient, it is necessary
to obtain a geophysical survey at this time.
If an update is conducted every five years, Co-Chairman Ishibashi inquired on when
was the most recent.
Mr. Thomas answered that the last update was in 2005 .
Ms. Andrea Gill commented that geophysical surveys were not done at that time.
Co-Chairman Ishibash i inquired on whether the committee was reactivated.
Mr. Thomas replied that an informal proposal was sent to DLNR and he anticipates
meeting with them to discuss if they are interested in reactivating the committee.
Co-Cha irman Ha inquired on what kind of equipment is available now that was not
available in the past.
Mr. Thomas stated that there is a technique called a magneto telluric survey. It involves
an instrument that looks at natural occurring electrical signals underground.
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As a potential subzone for geothermal, Mr. Kahawaiolaa asked for an estimate on how
long the east rift zone 's heat would remain hot.
Mr. Thomas stated that it's certain that the Big Island will eventually move off of the hot
spot. However, the rate of movement is extremely slow. His estimate is that Kilauea 's
east rift zone will remain active for at least another half a million years , and even after
that, residual heat could continue.
First Nations' Futures Program Powerpoint Presentation
provided by Kanoe Wilson. (See Attachment liB, C, D'?
Ms. Kanoe Wilson explained that her presentation will touch upon the cultural
perspectives on geothermal energy on Hawai 'i Island. She briefed the members on the
First Nations ' Futures Program. The First Nations' Futures Program is an internat ional
alliance between Kamehameha Schools , Stanford University, and Maori from Aotearoa
(New Zealand).
Ms. Wilson stated that FNFP is a leadership-development program which is involved
with various community issues . This year they are tasked with investigating geothermal
energy. The key note will be to look at various perspectives out in the community and to
find a way to educate and promote the broader understanding of geothermal energy on
Hawai 'j Island.
According to Ms. Wilson, Kamehameha Schools has identified property on the west side
of the island that has a potential geothermal resource.
Ms. Wilson said that her group generated a research question that would identify goals
for the project. The purpose was to identify and analyze cultural , environmental, social ,
economical, educational, risks and rewards on developing geothermal energy in
Hawai 'i. Ms. Wilson mentioned that many group members did not have knowledge of
geothermal energy. Therefore, rather than research everything on geothermal energy
they decided they would be meet with organizations that had the expertise in this field .
Ms. Wilson briefed the members on past resistance by the native Hawaiian community.
Their concerns included :
• Religious beliefs and customs
• Cultural and subsistence customs and practices ; including access
• Hawaiian cultural sites
• Protection of burials and 'iwi kupuna
• Health issues from emissions
• Transm ission lines through NARS and DHHL lands
• Ceded Land exchange
• Destruction of rainforest
• Impact of pollution on native birds , fauna and flora
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Ms. Wilson distributed a handout on the "l egal Ramifications for Hawaiian Subsistence
Practices and Rights and a timeline on Social Process in Hawai 'i.
(See Attachment "C, D")
Ms. Wilson stated what the members need to be kept in mind about the native Hawaiian
commun ity is that the environment shaped them as "a people. " The environment is key
and critical as part of the Hawaiian foundation . It is important to understandwhere can a
Hawai ian be a Hawaiian if not "Hawai'i?"
Ms. Wilson said that native Hawaiians are concerned about having to sacrifice their
religion , cultural lifestyle , and identity for the benefit of others. These concerns need to
be acknowledged, respected, and addressed.
Ms. Wilson recommended that the Geothermal Energy Working Group conduct listening
tours. It is necessary to meet with the native Hawaiian community and receive input
from them. She encourages the GEWG to meet and "talk story" with the Kupuna
Advisory Group at the Hawai 'i Volcanoes National Park. They have very diverse issues
and they represent various backgrounds . The group consists of educators and former
park employees who can offer their valuable contribution .
Ms. Wilson in addition recommended that the GEWG include a cultural impact
assessment to the legislature with their report.
Ms.·Wilson mentioned that geothermal royalties are shared between the State, OHA,
and the County. She suggested that there be consideration to create a special fund for
educational purposes . It is important to look at future generations who will be involved
in the development of geothermal energy. Ms. Wilson informed the members that the
University of Hawai 'i at Hilo is preparing a proposal for an engineering program . A
special fund could assist our youth by offering them an internship program in
engineering. It is necessary to educate the future generation that will be one day
running these facilities.
Ms. Wilson informed the GEWG that her group called "Papahuilhonua" created a
website in order to provide information on geothermal and to use it as a bulletin board
for upcoming events . The website address is www.papahul ihonua.blogspot.com. The
video from the symposium is also available on the website.
Ms. Wilson entertained questions from the Geothermal Energy Working Group.
Co-Chairman Ha stated that the Mayor directed the GEWG to meet with the commun ity.
He asked Ms. Wilson if she could suggest who the members should meet with to "talk
story."
Ms. Wilson will provide the members with an outline that was developed identify ing key
individuals within the community.
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
Co-Chairman Ha commented that if Geothermal Technical Advisory Committee is
reactivated and zones are identified they could meet with those specific communities to
discuss the environmental and cultural aspect w ithin that zone.
Co-Chairman Ishibashi stated that it very important to address the cultura l and
environmental impact in order to expand geothermal. He questioned how the GEWG
should proceed with community discussions.
Ms . Wilson suggested that the members meet separately with the community
associations , and also with the Kupuna Advisory group.
Mr. Kahawaiolaa recommended that the group travel to each district to meet with the
each association.
Ms. Wilson named other individuals associated with her fellowship group. She will
provide the members with a list of those indiv iduals.
A member from the public inquired on how the royalties were divided.
Ms. Wilson responded that the royalty percentage is as follows:
• State - 50 percent
• County - 30 percent
• OHA - 20 percent
FUTURE MEETINGS
The members agreed on the following :
• Meetings will be scheduled through an email poll. Ms . Andrea Gill will ass ist.
• Committee on SchedUl ing Community Meetings:
Richard Ha, Pat Kahawaiolaa , Bob Lindsey, and Jay Ignacio volunteered to be
on the committee.
• A preliminary report will be completed by November 30, 2010.
UpCOMING AGENDA ITEMS
• Reports by subcommittee cha irs
• Timeline on interim report
ADJOURNMENT
The meeting ended at 4:45 p.m.
SUBMITIED BY:
VolE AC: I. CARTER
Staff Secretary
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Recorder : Kaycie Carter
Minutes of Geothermal Working Group August 26, 2010
Attendees: Patrick Kahawaiola 'a, Jay Ignacio, Nelson Ho, Barry Mizuno , Wallace
Ishibashi , Jr., Richard Ha
Wal ter K.M . La u
Deputy .\ I £II lGgll1g Director
William P. Kt'ntJi
.\ 1e(1'0 1'
Chairman Richard Ha calls the meeting to order and asks for any public statements.
Kristine Kubat, a community and environmental advocate , addresses the group . She
states that she intends to be a "watchdog" for the community and protect the public 's
interests by monitoring developments with geothermal energy operat ions and expansion
at Puna Geothermal Venture . She also states that she suspects that there has been a
lack of full-d isclosure concerning past problems with PGV -- specifically, a "blowout" that
occurred some years ago. She suggests that the lack of disclosure fuels suspicions in
the community that the operation of the PGV electrical generation plant is dangerous to
people and the environment. Finally, she admonishes the Work ing Group not to be an
advocate for geothermal energy.
Geothermal Energy Working Group
Hawai'i County Building
Hamakua Conference Room
25 Aupuni Street
Hilo, Hawai'i 96720
County of Hawai'i
Office of the Mayor
25.-\upunj Street, Suite 2603 • Hill>. Hawaii 96720 . (808)96 1-82 11 • FaxI808l96 1-6553
KON.-\: 75-5722 Hanarna Place. Suite 102 • Kailua-Kona, Hawaii %7 40
(808) .127-.'602 . Fax (808) .126-566.'
Chairman Ha advises Ms. Kubat that the Working Group is not under the sunshine law
and is, therefore, not required to provide the public with access to the Working Group
meetings or their findings. But, it is the Working Group's intent ion to keep the process
open and the publ ic is welcome to speak.
Chairma n Wallace Ishibashi, Jr. thanks the speaker for her comments and asks , "How
do you propose we move forward to address your concerns?" She responds that public
meetings be schedu led and the community notif ied of the places and times. Chairman
Ishibash i says that the processes the Working Group uses are still evolv ing, but that the
speaker has valid concerns and that the commun ity will be an important factor as the
Working Group moves forward. He asks her to comment on the current condit ions of the
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PGV plant. She states that it has been operating for decades and appears to be safe --
that she knows of no emergencies or failures that threatened the public or the
environment -- but, that there are still "a lot of suspicions" because the public doesn 't
know everything. She advises that there should be transparency in the process . She
said that no overtly pro-geothermal information should come out of the Wo"rking Group's
report. She said a community apology is needed ; she proposed using the Pahoa
Community Center. Also , there are rumors of the dumping of chemical tox ins at PGv.
Chairman Ha asks if any other member of the public wishes to be heard . There is no
response . Chairman Ha introduces Mitch Ewan who will give a presentation to the
Working Group today.
James "Mitch" Ewan - ewan@hawaii.edu - Hydrogen Systems Program Manager -
Hawaii Natural Energy Institute - University of Hawaii
1680 East-West Road, POST 109, Honolulu , HI 96821.
Technologist and applications specialist. Mitch had been in the hydrogen business for
twenty-five years .
OFC: 808-956-2337
CELL: 832-212 -6129
FAX: 808-956-2336
Presentat ion: Hawaii is the most petroleum-dependent state in the union . The County of
Hawaii spends $1 billion per year on petroleum . By 2015 the projected cost of a barrel
of oil will be over $200 . Both transportation costs and business costs will be affected .
However, Hawaii has sufficient renewable resources that can be developed to supply all
of Hawaii 's future energy needs . Big Island has 150% of resources compared to
projected needs. Geothermal is the most effective , efficient , and fairly inexpensive to
produce. Photo-voltaic is the most expensive to develop; wind is the least expensive. If
energy is used to produce hydrogen, the outlook is especially promising.
The Clean-Energy Initiative mandates that 70% of Hawai i's energy be clean and
renewable by 2030. Hawaii exports a lot of money for energy. Energy that Hawaii locally
produces will keep money in the state and translate into more local jobs . Funding is
available from various government agencies . For example, a public bus system for the
Puna district is being developed that will use hydrogen fuel supplied by the PGV plant.
US DOE is funding the buses .
Hydrogen can be produced from geothermal, wind , and biomass. 60% of municipal
waste that is already collected (and whose biomass energy potential is lost when
dumped) can be converted to fuel.
The GM Equinox runs on hydrogen - GM will introduce 100,000 vehicles to Hawaii as a
testing site; the marine base on Oahu will be using this vehicle . Hydrogen can be used
to store energy. Richard Ha asked what are the chances of bringing these cars to Big
Island and Mitch Ewan said that there is a very good chance -- especially if refueling
sites were in place. GM already has an office in Honolulu . Volcanoes Park diesel buses
will be replaced with fuel cell buses.
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The state has a $10 million fund for entrepreneurs who develop clean energy. There is a
hydrogen fund. The Hawaii Center for Advanced Transportation Technologies (HCATT)
was first established in 1993 as the Hawaii Electric Vehicle Demonstration Project to
represent the Hawaii Consortium in the Defense Advanced Research Projects Agency's
Electric and Hybrid Vehicle Technology Program. In 1999, it transitioned to the
Department of Transportation's Advanced Vehicle Technology Program , and in 2001 it
formed a partnership with the Air Force Advanced Power Technology Office and
established the National Demonstration Center for Alternative Fuel Vehicles at Hickam
Air Force Base in Honolulu . HCATTwili be doing the Volcanoes Park bus-engine
conversion and works with the USAF. Clear Fuels is a fuel company that develops
hydrogen fuel through conversion of biomass.
Mitch Ewan is an advocate of the community-sized conversion plants , rather than large-
sized mega-conversion fuel plants. Fuel facilities already exist on Oahu with plans for
new construction. Big Island has a small wind-turbine automated plant to produce
hydrogen that can be controlled over the Internet on the Kahua Ranch. Took a year to
develop but works well.
HNEI will provide hydrogen to Volcanoes National Park for the fuel-cell buses . HNEI
uses an electrolyzer. Park Services is working to get the approvals. $1.2 million funding
from DOE. $1 .2 million from State of Hawaii. 2 million visitors to the park will learn of the
project. Target date: January 12. Hydrogen station is built and will soon be shipped to
Hawaii. The movie theater and visitors center will be powered by hydrogen. Big Island
can be ringed by hydrogen fueling stations and shuttle buses can provide a feeder
service from people's homes in Puna to hydrogen-powered buses that will operate
throughout the county.
Hydrogen will be used also as an energy storage system -- to take the extra PGV
electricity for hydrogen conversion to be stored . Fertilizer is a by-product of the
conversion and reduces agricultural costs. Fish farms can use the oxygen from
electrolysis.
The Hawaii grid is at maximum for metered renewable energy since a petroleum
generator must be in standby mode due to vagaries of wind and sun. A large
electrolyzer can meet the power fluctuations in the grid while it is producing hydrogen
and oxygen . Ammonia is a safe way to store the hydrogen and transport throughout the
islands.
Question from audience: How large a roadblock is permit processing from the
government?
Answer: If the power is produced for sale, rather than exclusively for the grid, permits
would not be required.
The electrolyzer produces hydrogen and oxygen; nitrogen from the air can be combined
to produce ammonia (NH3) . 12,000 kWh can be produced for each ton NH3. 30
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kilograms of hydrogen is equivalent to 30 gallons of gasoline. GM cars have a range of
150 miles on one tank of fuel.
Tube trailers (gas cylinders on trailers with safety features) dispense fuel and can be
used as mobi le stations . After proof of the concept is accepted the smaller electrolyzers
will be replaced by larger as the operation becomes financially viable.
Quest ion from Work ing Group: How much does it cost to run the fuel-cell bus system; is
it sustainable or is funding required?
Answer from Mitch: Initially, subsidy funding will keep the project viable ; an analysis of
the trial-phase of the demonstration project will illuminate the hidden expenses. The
geothermal-plant electricity will keep the greatest expense -- process electricity -- at a
minimum . That fact attracted the DOE's interest in funding the demo project.
Question from Working Group: What is the cost for the electricity for the system already
in operation?
Answer from Mitch : It is about 23 or 25 cents per kilowatt-hour on Oahu; we haven't
negotiated a price with PGV, but we expect it to be about 5 to 7 cents per kilowatt-hour.
The reason the national park is being used is because there are vehicles there that the
park service wanted converted, not because it is federal money funding the project. The
reason the GM cars are on the military base on Oahu is because the the vehicles are
prototypes and very expensive. The portable fuel ing stations are intended to be towed
by hydrogen-powered trucks. The technology to store and transport the hydrogen fuel
exists and is used everyday in many places on the mainland. The low-pressure systems
are safe and inexpensive. Similar systems can transport fertil izer to farms and fuel to
transfer stations.
Mitch showed slides of the GM hydrogen vehicles. Initially, the US Army is getting five ,
the US Navy is getting five and the US Air Force is getting five . Eventually, thousands of
the vehicles will appear on the islands as GM rolls out the models for test ing in Hawaii.
Several government and non-government entities can contribute tax money and grant
money to the projects and need to be approached as soon as possible with requests for
funding. When it transit ions to a profitable commercial operation then local businesses
will have an interest in backing the projects .
Quest ion from the audience: What's the conversion cost between hydrogen and
gasoline? Would car-rental companies be interested in using the fuel-cell cars in their
rental fleets?
Answer from Mitch : It takes 60 kilowatt-hours to produce a kilogram of hydrogen - so,
depending upon the cost of electricity, it can be competitive with gasol ine, espec ially
with a fuel-cell vehicle as opposed to a hydrogen gas vehicle . As the price of petroleum
rises, the hydrogen fuel becomes more competitive and businesses can be certain what
their fuel costs will be, rather than being at the mercy of foreign markets.
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Question from the Working Group: How long before there are commercial quantit ies of
hydrogen being produced?
Answer from Mitch : I'd give it the five-year window depending upon funding. A
commercial electrolyzer can kick out a lot of hydrogen, but they are expensive - on the
order of $2 million. In one year the parks buses will be working. Until the general public
buys hydrogen cars or converts their cars, the fueling stations will be available, but
under used.
Question from the Working Group: Can you expla in how the hydrogen fuel-cell works .
Answer from Mitch : It is similar to a battery design ; there are two gases, hydrogen and
air, separated by thin plates that allow interaction with one another aided by a catalyst.
In the process of combining together they create electricity. The electricity is used to
power an electric motor.
Question from the Working Group: Do you anticipate that the fuel-cell car will replace
the battery car?
Answer from Mitch : No, both technologies will coexist and improve over time . The fuel-
cell works like a hybrid.
- - - - - - - - -
---------
After the presentation, the Working Group discusses the minutes from previous
meetings, makes required changes, and formally approves the minutes . Richard Ha
introduces administrative volunteer, Christopher Mann. Working Group discusses Sen.
Kokubun 's recommendations concerning what form the Legislative Interim Report
should take. Chairman invites volunteer to discuss mechanics of compiling data and
shaping the report through email and email attachments. The volunteer will act as editor
and return the material to the Working Group so that all members can see the text of
others and the progress of the overall document.
Nelson Ho suggests the Working Group determine the specific and substant ive issues
for the foundation of the report. Jay Ignacio asks the administrative volunteer to clarify
how he will be assisting the Working Group.
Wallace Ishibashi recommends that all the sub-committees submit their text to the
administrative volunteer who will put the material into an agreed-upon format and then
distribute that to all the members of the Working Group.
Nelson Ho suggests that to start, an objective set of bullet points would give direction to
the writers, who would then offer their own expecta tions and bring their own expertise to
the project. Nelson Ho suggests the report include energy resources that credibly
compete with geothermal.
Jay Ignacio states that the Working Group needs to know what specif ic wr iting
assignments each member has.
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Wallace Ishibashi recommends that the administrative volunteer create a list of writ ing
assignments and provide that list to Richard Ha.
The administrative volunteer offers Richard Ha a list that is a synthesis of statements
from SCR 99 that can be used as bullet points to make writing assignments. The
Working Group agrees to continue the meeting and make the writing assignments from
this list and some additional considerations.
Patrick Kahawa iola'a states that although public percept ion may be mixed learning that
Jay Ignacio sits on the Working Group - as if HELCQ might have undue influence --
nevertheless, the group needs his expertise to make the best recommendat ions to the
legislature. Patrick Kahawaiola'a inquires that, since it is HELCQ's position that further
expansion of the electrical grid will not include petroleum-based generators, will
geothermal be the number one alternative or will other types of electrical energy
generators will be used?
Jay Ignacio states that given the practica l considerations of increasing demand, design
dependability, and past history, at this time it would be unwise to depend entirely upon
geothermal plants for the island's energy needs. A statistical analysis of probabil ities will
likely tend toward a mix of alternatives and fossil-fuel generators. The utility and
prudence of keeping fossil-fuel energy available to the grid represent the most
reasonable approach.
Barry Mizuno opines that demand for energy of all sorts, transportation as well as
electrical house power, will doubtless increase . Accepting that fact , Hawaii is best
served by developing resources that are available locally rather than depending on
resources that the island doesn't have.
Nelson Ho and Patrick Kahawaiola'a agree that it would be helpful if Jay Ignacio could
provide specific energy-demand projections and potential resources to meet those
needs so that they could approach communities that would be affected by construction
of power plants , present the facts and ascertain public react ion.
Richard Ha states that there have been changes to conservation land rules and
changes to sub zone protections that the Working Group needs to be aware of.
Patrick Kahawaiola'a states that if all the geothermal plants are scheduled for
construction on protected lands, everyone might as well go home.
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Guest Speakers :
Patricia Brandt, lOG CEO/Board of Directors
Mililani Trask, Indigenous Consultants
Roberta Cabral , lOG Senior Advisor
Guy Toyama, Executive Director - Natural Energy Laboratory of Hawaii
Minutes of Geothermal Working Group October 11, 2010
Present: Andrea 1. Gill, Ted Peck, David Matise for Carlito P. Caliboso, Patrick Kahawaiola'a,
Jay Ignacio , Nelson Ho, Barry Mizuno, Wallace Ishibashi, Jr., Richard Ha
John Olsen, a member of the Puna community: John Olsen is not representing the Sierra Club
at this meet ing. He states that for 20 years he has experienced trouble. People are making a
political decision rather than scientific or economic-based decision. He is very famil iar with the
development of geothermal energy. Mr Olsen expresses concerns that decisions based not on
costs or accurate projections. Cost / Benefit - information has not been shared . Quotes the MIT
Chair of Energy and offers a handout of the professor's opinion that Solar Energy is the best
choice .
Steve Dearing, project manager for Kealoha Energy - filling in for the designated speaker, Ms.
Kuulei Springer, who could not attend today - developing a 25 to 30 MW facility to replace the
oil-burning plant in Hilo. The late James Kealoha was founder of the company. Cost is $3
million per MW. Proposes a $90 million plant for Puna. Time to become self-sufficient and
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
cease the oil-based energy power system . He advocates geothermal as part of non-fossil grid
generation. 89 acres already designated for geothermal and ready to drill test wells. Rates on
Hawaii are higher than on mainland. Proposes Kealoha Energy will cut electrical rates and
create jobs . Local residents can be hired to work for Kealoha Energy. Many compan ies are
ready to do the const ruction. Property will be leased to operator for percentage of profits . Asks
for Working Group's support to have Kealoha Energy provide clean and reliable energy. Co-
Chair Richard Ha invited the company to make a formal presentation to the Working Group.
Mr. Dearing states that paying 35 cents per kilowatt hour "is obscene." Geothermal
Developments is a small company, but will partner with larger groups to get the job done:
possible growth to 70 MW. Contact and information at: kealohatrust.com .
Member Nelson Ho. stated it was the first time he was aware of another geothermal proposal
in Lower Puna and concurred with Chair Ha in requesting that Kealoha Trust and Ms. Springer
be formally invited to make a presentation.
Mr. Dearing states that he has not been able to get through to the Working Group. He is not a
fan of the Sierra Club. He was offended that his presentation was not warmly
accepted. ORMAT has held up the Kealoha development for 17 years .
Moani Akaka : Was in a photograph when the geothermal well had a caustic blowout in early
days. Has reservations about geothermal. However, if it is to be done , it must be done properly
to avoid the problems of the past. Local community was adversely affected by failings of the
first plant. Says geothermal should be owned by local population and benefits provided to local
population. The geothermal price should not be the same as oil-based electricity. Hawaii
should not be industrialized like Pittsburg ; ORMAT is obsolete - 3 decades without benefit .
Working group must prove that geothermal is safe. Insulted that anyone would demean the
Sierra Club, who protect the aina.
Kristine Kubat, a community and environmental advocate <kristinekubat@gmail.com> 808
934-8482: hopes for success of the working group, however, the group seems to advocate
PGV to the exclusion of alternatives, like an addict to replace fossil fuel with geothermal
injected into the same system. Other ways could be available, direct-use applicat ions, jars
sterilized for food sold at farmers markets , for example . Small-scale technologies are a
potential. If oil runs out, H2 generation from excess PGV product ion is a good idea, but for
community, not just tourists . Mitch Ewan's idea to develop hydrogen buses was initially for
tourists - not the plan has grown to include community transportation. Compressed air may be
superior to hydrogen. Danger is alliances that are formed between existing groups to protect
the status quo - others need to be represented and future generations must benefit , also. Think
ahead and progress is possible .
Co-chair, Wally Ishibashi states: this is not a PGV committee and that the Working Group is
willing to listen to all voices and alternatives.
Member, Ted Peck states that Mitch Ewan is under contract with the Energy Adm inistrator to
fulfill the Hydrogen Fund.
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Member, Patrick Kahawaiola'a advocates going to communities to receive the public's energy
concerns - anyone willing to schedule a meeting , please do so. The host culture should benefit
from developments and improvements in the state.
Moani Akaka : Office of Hawaii Affairs receives revenues from ORMAT - the Puna community
should benefit more and that benefit should be visible.
Co-chair, Richard Ha: attended Peak Oil Conference in Washing ton, DC. Reads from website .
Platts News Service is a leader in providing energy-related news regarding energy price
assessment. A panel of geologists and energy analysts debated Thursday the severity and
timing of an anticipated oil crisis , with one saying during a Washington briefing that crude oil
production has now peaked.
"The global rate of production of oil is peaking now,"said Tad Patzek , professor and chairman
of the department of petroleum engineering at the University of Texas - Aust in. "The size of
accumulation [of oil] is not equated to the rate of production ," he said. Frank Rusco, an energy
director at the US Government Accountability Office, estimated some 45 years of "proven
reserves ," though current and future oil demand will stress supplies .
"Higher oil prices can retard economic growth and even cause a recession in the right
circumstance," Rusco said at the briefing , which was organized by the Association for the
Study of Peak Oil and Gas. He declined to say after the briefing what a gasoline price ceiling
might be for US consumers. "The remaining hydrocarbons will be more costly to get from
underground," from a "policy perspective," Rusco said, citing the Middle East as a "fairly
unstable" region .
Robert Hirsch, an energy adviser at MISI and former manager of Exxon 's synthet ic fuels
research laboratory, put the state of looming shortages in more dire terms , saying "in the next
two to five years oil shortages will get deeper and deeper." Meanwhile, "mitigation of oil
dependency by transition ing into other energy sources will take upward of a decade to come
into play. "Sometime after a decade, mitigation will take impact and things will start to flatten
out," Hirsch said.
New reserves from Brazil and production from unconventional sources in the US will not be
enough to compensate for depleting reserves , panelists said. The Ghawar oil field in Saudi
Arab ia, still a bright light in the petroleum world , could see a sharp and imminent decline in
production, Patzek said. If Ghawar "peters out, to replace it [with production elsewhere] will be
a very difficult task," he added . He estimated Ghawar 's current product ion at between 4.5
million and 5 million barrels per day, though added that actual production figures are unknown
as they are a "top secret."
Later, on the sidel ines, Patzek said Ghawar could become the region 's Cantarell , referring to
Mexico's offshore oil field that has seen production plummet by over half from a peak 2.1
million barrels per day in the mid-2000s. Patzek said that the ongo ing water-flood efforts into
the Ghawar fie ld to stimulate production will eventually taper off. "You're injecting twice as
much water into the well ," he said. "Your field is watering out," Patzek said in an interview
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Patzek told the briefing that Norway 's reserves have peaked , while he characterized the
decline rate in the US Gulf of Mexico as "very high." BP's Thunder Horse well in the Gulf "has
not reached its potential and it's declining faster than people thought, " Patzek said. A BP
spokesman was not immediately available for comment on Patzek 's remarks about Thunder
Horse.
A looming collapse in credit markets and liquidity could lead to wildly gyrating prices for crude
oil within the next five years , with prices falling to $20 per barrel , then possibly rocketing to
$500 per barrel , a peak-oil theorist and commentator told the Association for the Study of Peak
Oil and Gas conference. "This is not a recovery that we're in," said Nicole Foss, a former fellow
at the Oxford Institute for Energy Studies , who predicted "chaos" in foreign currency and equity
markets within years. A severe deflationary plunge will contribute to a liquidity crisis among the
financial sector, Foss said on a peak oil panel late last week . The meeting in Washington
wrapped up Saturday.
"Oil will bottom early in this depression," Foss said. She and fellow panelist , energy analyst ,
Chris Martenson, predicted that foreign currency markets will become more volat ile, with
domino effects on global money supply. "It's not unthinkable the the US will have another
financial crisis ," Martenson said, adding that he gave the US a "50%" shot at having a fiscal
crisis and a "50%" chance of experiencing a currency crisis . "We're going to see severe
dislocations in the foreign exchange markets."
Deflation is tomorrow's problem ," Foss said, adding that a lack of purchas ing power will
undermine price support for crude oil. Then "printing [money] is a few years off," she said. "We
could see $20 per barrel and then $500 per barrel within the space of five years," Foss said.
Foss runs the Agri-Energy Producers' Assoc iation of Ontario, where she has focused on farm-
based bio-gas projects and grid connections for renewable energy. At Oxford , she researched
electricity policy at the EU level, according to her website. She was previously editor of the Oil
Drum Canada , where she wrote about peak oil and finance.
Speaking on the sidelines of the conference, Foss said that natural gas holds no promise as a
safe hydrocarbon haven in a scenario of volatile crude oil prices . There is a "perception of a
glut" of natural gas reserves and other resources from new shale plays and coal-bed methane
and tight formation gas Foss said. "I would argue that this is an illusion ," Foss said. The
environmental cost of extracting unconventional resources "is tremendous," Foss said, adding
that the energy resource "bang for buck" is unappealing. "We'll end up with natural gas price
spikes , "after years of low natural gas prices ," she said.
As demand out paces supply, the urgency to do something to anticipate the crisis becomes
greater. Hope replaces shock if we agree that we can figure out ways to help fend off the panic
2 to 5 years away from oil spike - lowest economic group will suffer the most when prices rise.
An analysis of $200 per barrel oil, even without great detail , it would be devastating to the
Hawaiian economy.
To compare : 35 acres of geothermal equates to 35,000 acres for bio-mass -- 7 cents per
pound if farmer were to grow bio-mass without subsidies -- it would never happen.
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Member Nelson Ho suggests to discuss these matters later on in the agenda to permit
presentations would be more appropriate.
Presentation by Innovations Development Group - Patricia Brandt , CEO/Board of Directors ,
Mililan i Trask, Indigenous Community Advisor, Roberta Cabral , Senior Advisor. Office email:
info@idghawaii.com.
Michele , Staff Ass istant. Ryan Matsumoto.
lOG has 10 years experience with geothermal and represented the Maori of New Zealand in
three energy-development projects. The overarching approach is to respect human rights while
developing energy resources: Native-to-Native process. lOG is an Hawaii-based strategic
planning company that is focused on renewable energy development. lOG wants Hawaiians to
control their own resources. In New Zealand , the Maori Queen and lOG developed plans to
coordinate contacts with the experts to develop locally-owned resources. Equal representation
is the key to a successful geothermal drilling. Improvements in technology are required to
avoid toxic venting of gases, adverse impacts to the environment, and to provide for the
general benefit of the community. lOG provide expertise choosing the best project , the right
developer, and train ing for local people .
Mililani Trask presented an outline of the Native-to-Native model -- recognize human rights of
homeland to benefit from development. Must address climate change and renewable
resources. Old model of resource exploitation is outmoded . UN decla ration for human rights is
the foundat ion to the development model - preserve cultural heritage - environmental
sustainability - socially responsible. Hawaii most at risk for shortage of fuel due to dependency
on energy - Hawaii County is the largest landmass in US capable of being energy self-
sufficient. Development of firm-power geothermal needs tax incentives - policy needed that
recognizes geothermal is primary resource of ceded land trust. Carbon footprint shared by all
who drive and use energy. Geothermal development requires a community collaborative model
- equitable sharing of resources. How do Hawaii Renewable Energy Development Venture
describe stakeholders? It shows who you are dealing with . Mostly corporate members are
stakeholder. No local representation. Need cultural affiliations - equitable and fair - need to
comply with legislation. Ignoring cultural considerations led to court proceedings. Also , it was
cheap and filthy technology that led to geothermal blowouts 20 years ago. Need appropriate
technologies for Hawaii's conditions. Environmental issues need to be addressed at the
planning stage. Hawaii paying the highest rates for electricity in the country due to lack of
participation in negotiations at early stages.
Pele Defense Case set standards - deviated bore (drilling at an angle) provides access to
resources that lie beneath environmentally-sensitive areas. Community involvement needs to
move first.
Three Economic Models : 1) ORMAT type is BUild-Own-Operate and transfer of benefits years
later 2) Royalties are pennies on the dollar - not equity benefits - fixed fees per MW 3) Equity
owners at all levels are invited to sit at the table . Participat ion means shared income.
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Roberta Cabral - The general public and native interests are vested in indigenous mineral and
geothermal is a mineral. Initial investment in research is critical for later negotiations with
investors and developers. The negotiation model leverages community, investors , and
developers interests. Need to partner with bonafide geothermal developers. lOG proactively
seeks support of local population with Community Collaborative Model. lOG specializes in
community connections as well as understanding that geothermal shall not be the exclusive
resource - but, an important resource. Risk is capable of being measured - that relates to the
cost of capital - Collaborative Model structures a PPA (Power Purchase Agreement) with
percentage of surplus cash dedicated to the developer and share a percentage of the
proceeds in a community trust. lOG provides protection for developers by paving the way for
community partnership. The community receives benefit from the trust.
Member, Ted Peck states that there is some question as to whether or not the PUC would
approve this type of trust with money going into it. The legislature must set policy for this type
of model - community equity - change in model now - cannot undo what contract-in-place
stipulates under Hawaii's const itution .
Roberta Cabral - money from project to community can be used for stewardship; trust fund
goes to community's benefit: parks , businesses, educational scholarships, farm ing, fish tanks ,
fish drying , spas, etc. Technical and financial partners chosen by lOG, who assume risk. lOG
strategy is to bridge the gap between community and developers. lOG thinks geothermal is the
way to go.
lOG wants to be selected as a preferred geothermal developer. lOG has the experience and
the expert ise to do the deals .
John Olsen , a member of the Puna community, states that actually it is the community that
takes all the risks - money is just paper. The evacuations of Puna residents due to venting
demonstrated that fact.
Member, Nelson Ho requests a copy of the lOG presentation to be reviewed in detail by the
committee.
Co-chair, Richard Ha, suggests lOG create a proposal for legislators.
Member, Jay Ignacio states - need to balance disclosure to legislation and proprietary
information of lOG's. Since SCR99 directs the Working Group to report on establ ishing a
community-benefits package, lOG's model may fulfill that requirement.
Member, Ted Peck states that the community-equity model needs to be articulated and some
statutory language may be the starting point .
Presentat ion by Guy Toyama, Executive Director - Natural Energy Laboratory of Hawaii -
guy@EnergyFutu reHawaii.org
Speaking about the NH3 Energy Conference in Detroit .
NH3 is ammon ia and the point of the conference is to demonstrate that ammonia is a good
way to carry energy. Geothermal is a good way to create ammonia. Expansion of geothermal
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must occur first - before secondary industries can be established. Farmers need fertilizer to get
nitrogen into the soil. Ground transportation is the single largest use of fossil-fuel energy, so
load varies with tourism in Hawaii. Geothermal can be used for ground transportation, as well .
Off-peak hours , curtailment which could mean waste (with fossil burning) or production if used
to convert water to H2. Electrolyzers are used. H2 can be used to fuel transportation, but H2
vehicles don't represent a very large part of the transportation system. So, at 2008
Conference, the speaker, Richard Ha, asked Guy about converting H2 to ammonia. HNEI slide
- ammonia is the practical man's hydrogen . Synthetic Urea (a dry form of ammonia fertilizer)
accounts for 3.6 tons of NH3 per day on island farms . If geothermal were expanded to 720 MW
it would create enough gasoline-equivalent can provide fuel for all autos on Big Island. The
Dept of Energy with matching state funds have a pilot project to build and maintain 2 hydrogen
fuel buses .
Member, Ted Peck states meeting with Mayor today and discuss feasibility of transforming all
county buses to H2 and what is timeline .
General Motors and fuel companies are introducing Project Driveway - vehicles that use H2
and an infrastructure to support it.
Ammonia is a good way to move energy. Ammonia to Oahu for power instead of the expensive
power line. Ammonia is denser with hydrogen than liquid hydrogen. Ammonia could be an
exportable commodity. The energy conference demonstrated many different research designs
that used ammonia as the fuel source. Renewable Hydrogen Network - Japanese graphic of
renewable ammonia combined with H2 and 02 for best fuel. Injection of water into ammonia
improves fuel characteristics.
Member, Ted Peck asks about the capital investment for ammonia plant - Guy Toyama will
provide the report. Mr. Peck needs to leave for another meeting.
-- Ten-minute recess --
Co-chair, Richard Ha: Call back to order
Working Group Members discuss the Geothermal Interim Report for Hawaiian Legislation -
Format and content
Member, Nelson Ho states some concerns: that the working group is not ready to answer /
address all aspects of the information required for the legislation 1) revenue sharing -
espec ially for the least represented 2) impacts to PGV neighbors: air quality / noise 3) DNLR's
role in process 4) regulatory agencies' input 5) all forms of energy have subsidies - stated or
not - need scientific information regarding expansion of PGV's present capability.
Co-chair, Richard Ha: Need to discover from Working Group Member, Bob Lindsey - where
does the money go - what benefits?
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Co-chair, Richard Ha asks Working Group Member (HELCa) , Jay Ignacio, what needs to
happen to take the next step?
Member Jay Ignacio says a Resource Plan will address what mix of resources will be used
going forward . Clean Energy Scenario Planning (undefined at present) - Identify the resources,
location dependent, stability is essential. HELCa will produce a study, but not the official public
utility plan , outlining the integration of resources. The essential requirement is to move from
high-level discussion to defining the specific resources and their particular locations and
capabilities. Geothermal is an option, but without certainty of investment, developers won't
begin building and without existing facilities , HELCa cannot plan assuredly to integrate into the
grid .
Member, Andrea Gill : Needed are detailed resource assessments defining the scope of
available energy and how it can be developed. There can be no absolute certainty about a
resource. Only drilling and actual steam production will verify - so need to find the level of
comfort in planning using exploration data to project future growth and integration of new
power plants. Also , Kealoha Energy's plan is more preliminary than has been asserted.
Member, Jay Ignacio says that working with researchers to identify high-probability resource
locations is a first step , the determine how development will be funded.
Member, Nelson Ho: Regarding baseload growth of power production, what is the
recommendation according to HELCa's last completed plan? What estimate did HELCQ make
in terms of baseload growth in MWs? What's the preferred type of plant?
Member, Jay Ignacio: Theoretically, all fossil-fuel power plants could be replaced. If the
resource is viable and a benefit to HELCa's customers, the PUC would approve a change to
geothermal plants. Last filing of projections predicted a 2010 need above 200MWs peak.
Presently, peak is about 185MW. That means the plan for bringing on a firm , large-capacity
generator in 2020 can be pushed further, since demand has not reached projected growth. an-
site generation and the economic downturn altered the growth in demand. In 2022 or 2023
there is a plan to bring on another geothermal plant , but not sure how it will come about. The
preferred type of plant meets the needs of the customer: reliable , low cost , and no adverse
impact on the environment.
Member, Andrea Gill : Can HELCa's contract with Hamakua Energy be displaced with
expanded geothermal?
Member, Jay Ignacio says HELCa has a thirty-year contract with Hamakua Energy that goes
out to 2030. They are compensated in two ways: 1) for being available - capacity and 2) for the
energy HELCa uses .
Member, Patrick Kahawaiola'a asks if geothermal at PGV is producing at capacity and if
HELCa is buying all power produced. What resources can provide electrical system stability in
addition to fossil-fuel plants?
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Member, Jay Ignacio says HELCa curtails purchase of power from PGV at night. Shows a
graph of the electrica l load profile . As demand decreases, certain plants can be curtailed . a il-
fueled steam plants cannot be taken off-line without rendering the system unstable. New
designs of geothermal will have the reliability required to ensure stability to the grid , but the
current design at PGV does not and, hence, cannot dependably and safely displace the oil-
fueled plants. But, in parallel with exploring alternative energy resources, HELCa is exploring
alternat ive fuels . Bio-mass may not be the answer, due to economic constraints, but alternative
fuel sources are an option . .
Kristine Kubat asks Jay Ignacio if HELCa sees itself as a developer of alternate energy and
alternate energy resources?
Member, Jay Ignacio states that HELCa is flexible in the matter of bringing new resources to
the system . The utility has the burden of providing service. An independent provider does not
have an equivalent responsibil ity. If HELCa retires its plants and is no longer financially viable,
it cannot provide the service as mandated by the public .
Member, Nelson Ho says it is the nature of geothermal that it cannot be throttled back to match
demand, the steam is thrown back into the earth and wasted.
Member, Jay Ignacio says that using geothermal energy independent of the electrical power
grid would permit more geothermal to be developed effectively and, for example, electrical
transportation would provide that use. Nevertheless, geothermal's short-comings have to do
with the technical/engineering side and the geophysical limitations of the resource .
Member, Nelson Ho says that the geophysical limitations are what John alsen and Sierra Club
have been pointing to all along. The resource is about pinpointing discrete water and rock
formations that have desirable characteristics and that operation is problematic has a great
deal of risk and uncertainty associated with it.
Member, Jay Ignacio says that the trouble is often the extraction; wells get clogged and can no
longer produce , so other wells have to be drilled to replace them.
Co-chair Richard Ha asks if it is about the return on investment - if enough wells are profitable
and productive, the systems works well. It is about managing the resource.
Member, Nelson Ho says that if the relevant problems are defined in the Interim Report , the
group will be on its way to providing information to help solve the problems.
Member, Jay Ignacio says the problems with accepting photo-voltaic energy and the contracts
that exist with wind could mean that later contracts are turned away before older commitments.
So, even if geothermal proved to be less expensive, HELCa might be prevented from buying
it.
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Member, Patrick Kahawaiola'a says people outside of the working group don't understand that
part -- and need to be told. If geothermal will be available at 6 cents per kilowatt , but HELCa
has to pay 35 cents for wind because of an oil price spike, people will be confused and angry.
Co-chair Richard Ha says that the inter-island power connection starts to make practical sense
- especially, as resources costs rise.
Member, Andrea Gill asks, is HELCa paying 15 cents avoided-costs for wind regardless if it is
firm or intermittent?
Member, Jay Ignacio says, Yes. Contract exists for a long time . If we don't take aggressive
steps to expand geothermal, especially if oil prices go to $200 per barrel , there will be
problems supplying energy to meet demand. It will take time to prove reliabi lity and come to be
a dependable part of the system . It is at least a year to bring a plant online . How well that
source will be managed is fundamental to the level of confidence. Plants cannot be retired until
there is demonstrated reliability and a redundancy in case of problems. Propose that HELCa
runs two simulations to provide data on how transmission expansion scenarios would play out.
Member, Andrea Gill says new resource data is needed to remove uncertainty regarding
growth and stability. Landowners can request to be in a subzone or removed from a subzone if
it appears a resource is there. Need to work through the DNLR. The DNLR can create a
committee as it did before. Currently outlining the issues for the Interim Report.
Next meeting have a draft of report to look at. Propose November 8, 2010 as date for next
meeting .
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CALL TO ORDER
Co-chairman, Richard Ha: Invites comments from the public .
Recorder: Kaycie Carte r
Wulrcr K.1\1. Luu
Depu ty .1/,,,,agll1g Lurector
Geothermal Energy Working Group
Hawai 'i County Building
Puna Conference Room
25 Aupuni Street
Hilo, Hawai'i 96720
County of Hawai 'i
Office of the Mayor
25 Aupuni Street . Suite 2/lO.' • Hill). Hawaii 96720 • (808) 96 1-8211 • Fax (808) 96 1-6553
KON .-\: 75-5722 Hanama Place, Suite 102 • Kailna-K ona. Hawaii 967-10
(808) 327-3602 • Fax (808 ) 326-5663
Minutes of Geothermal Working Group November 8, 2010
Present: Robert Lindsey, Ted Peck, Carlito Caliboso, Jay Ignacio , Nelson Ho, Barry Mizuno,
Wallace Ishibash i, Jr., Richard Ha
Jon Olsen, a member of the commun ity, says he and 87 others withdrew their propert ies
from the designated geothermal subzones. The state did not respond favorably to their
certified letter. He has copies of legal filings and he will provide when necessary. He
expresses his concern that the current evacuation zone around PGV hasn't been discussed.
Kristine Kubat, a community and environmental advocate <kristinekubat@gmail.com> 808
934-8482: states that she has read the Working Group Interim Report draft and objects to
the optimistic language regarding geothermal. Petroleum analysis is plentiful , but there is
limited analysis for geothermal. Despite the fact that Big Island is located above a
geothermal hotspot , the resource available for geothermal may be depleted. In her
estimation, geothermal is not a renewable resource . She says that the report should so
state. She objected to the statement a resident could have their property removed as a
subzone designated for geothermal if the resident so desired. The petition is difficult for
people to do. Also , she asks for facts about HELCO plans to retire oil-f ired generators. Also,
she asks PGV to come forward with facts . How much does it cost to build a geothermal
plant. The concept of firm-power for baseload needs to change . Deplet ion, firm-power,
geothermal resource subzones all need to be defined clearly. She wants to make some
recommendations in the final report .
William P. Kenol
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The EPA requested that the state and county create a notification program and that has not
occurred . There is a concern about heavy metals and sulfur being released into the
environment around PGv. He believes every chemical is within seawater, many are
dangerous, and the geothermal plant wells may release them.
Steve Phillips , a member of the Puna community, had a bad experience with geothermal
before. He said that the law should be changed to permit a contested case hearing . Any new
development that impacts the community must uphold the rights of those in the
neighborhood. He stated that geothermal gases poisoned his son in his crib. He stated that
he lost his marriage because of geothermal. His property values went down because of
geothermal. He said he wrote rules for a geothermal asset fund that were never used. How
will the mess of a decommissioned plant be funded when it needs to be dismantled? That is
what the asset fund is for. He will do everything in his power to halt geothermal development
unless the community has a contested case hearing. The community led to improvements
over the poorly designed and built experimental well.
Robert Petricci lived in the neighborhood during the development of geothermal and was
evacuated years ago when there was an open venting . He also wants a contested case
hearing . There will be problems if geothermal is built where people live. Also , geothermal
developers must not cut corners during construction.
Member Robert Lindsey says he thinks a contested case hearing is a good idea and fits in
with SCR 99. To move forward with geothermal means that we must contend with some of
the past errors.
Co-chair Wally Ishibashi says everyone knows some things were done wrong in the
beginning, but we are moving in the right direction now. Everyone wants things to be done
correctly. We are trying to do the best we can.
Member Nelson Ho says the legislature took away the contested case hearing and that the
Working Group can make a recommendation.
Member Carlito Caliboso says that the Interim Report should focus on the issues directly
related to SCR 99.
Member Ted Peck says since it is the Interim Report , we don't need all the answers .
Co-chair Ha asks if anyone has suggestions on how the report should go.
Member Carlito Caliboso reiterates that the report should only address the points expressed
in SCR 99.
Member Ted Peck says the report can tell the legislators: here are the answers to these
problems and here are the issues we need to track down. Also , the Executive Summary
needs to be really tight.
Co-chair Ha invites the volunteer editor to the working group table to receive point-by-point
instructions and edits of the report draft from the working group members. Appendices can
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be used for bulk information and details referenced in text. Also , PDF files permit members
to make comments on the text. A discussion of the executive summary ensues regarding key
points and the possibilities of disagreements and unresolved issues. The members resolve
to work on the Interim Report via email. There is a need to assess resources specifically.
Need discussion of geothermal electricity potentia l, but also secondary industries, such as
hydrogen and ammonia production. The scope of the resolution forms the basis of the
contents of the report and the over-arching analysis of base load feasibility. However, there is
a need for context regarding peak oil and other considerations that provide the basis for the
working group's recommendations to the legislators .
Member Nelson Ho states that the report should be lean and cut-to-the-chase rather than
offer too much information. The information needs to be clearly stated . Since the
environmental impact is site specific , there can be no information on the impact without
identifying the location of the resource or how it will be developed .
Member Barry Mizuno agrees that the most critical issue should be to identify the resources
~vailable. More testing is needed.
Member Ted Peck points out the shortcomings of available data on geothermal. Report
needs to discuss issues as well as upside.
Members Ted Peck and Nelson Ho discuss the pros and cons of mediation versus contested
case hearing with the community members.
Co-chair Richard Ha discloses his discussions with a development group who are
investigating the possibility of developing geothermal on Big Island. He has not joined with
them and will keep the working group aware of his role, if any.
Members Nelson Ho and Barry Mizuno discuss the role of geothermal in the future and the
need for geophysical data.
General discussion of format and structure of next draft using printout of existing draft among
Working Group members and volunteer editor. The consensus is to build the report so that it
is concise and focused on the SCR 99 mandates. Circulate the next draft in three sections:
Executive Summary, Working Group writing assignments, and Appendices. Start with
addressing using geothermal as primary energy resource as the Working Group conclusion
and the additional uses (transportation and ammonia production) as secondary benefits .
Member Carlito Caliboso states that there may be a conflict if he supports geothermal uses
before the legislation and is later asked to decide on geothermal development with the PUC.
Member Ted Peck states that even if members must recuse themselves from advocating for
specific development, it is appropriate for the Working Group to assert its principal findings:
that multiple geothermal plants are the most prudent approach, that historically geothermal is
a lower-cost energy resource , it has the potential to supply baseload electricity, although it
has not yet demonstrated baseload consistency in its application in Hawai i. It is a renewable
resource indigenous to Big Island and can neutralize the price volatility of petroleum fuel for
the county both in terms of the electrica l grid and in terms of transportation. Additionally,
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products that assist in island agr iculture can be cost-effectively produced with geothermal
and replace the importation of products made on the mainland from fossil fuels. Thus, it has
a significant potential to be Big Island's primary energy resource.
Member Jay Ignacio advises that reliability is essential to satisfy the utility's need for
dispatchable energy on demand.
Member Barry Mizuno suggests that if other geothermal plants were in operat ion and each
one of three produced the mega wattage for the grid as well as electricity to create other
products and services, than the combination of generation beyond the grid's requirements
would permit reliability so that , if needed, one or more could serve in another's place.
Member Ted Peck states that a robust environmental impact statement can mitigate
community concerns. A general discussion concludes that the contested case hearing be
explored, but not recommended to the legislation at this time .
Member Jay Ignacio cannot speak to the intricacies of specific expansion of the HELCO grid,
since that requires detailed study. However, he proposes a HELCO-funded, high-level study
to look at a hypothetical expansion in two locations.
Member Ted Peck states that funding wou ld be necessary to fully analyze the impact of a
transition to geothermal. For example, shippers and dock workers may loose work importing
supplies for petroleum-based plants. It is generally concurred that funding is needed and that
the Working Group should recommend the legislation make it avai lable .
Co-chair Wallace Ishibashi points out that there are two projects the Working Group
recommends be funded : first , testing and identifying specific locations that hold promise to
be geothermal generation sites and second, analyzing the impact of transit ion to geothermal
upon the existing infrastructure. Resource analysis and impact assessment.
Community benefits discussion concerning the best approach and advisors to consult.
Community benefits can include Volcanoes National Park hydrogen buses and agr icultural
fertilizer.
Member Robert Lindsey identifies the resources and people who will be supplying
information for the community benefits section . Recommend to the legislation that royalties
from geothermal be identified and ear-marked for local community benefits rather than going
into the general fund .
Co-chair Wallace Ishibashi asks about royalties calculation and distribution. The legislation
will have to address the percentage distribution when it comes up.
Member Barry Mizuno expla ins that the royalty is calculated according to the value of the
resource using a formula developed by DNLR and the US Department of Interior; from that
figure , 10 percent of the resource value is designated royalty.
Member Nelson Ho asks Richard Ha about lOG and the consortium who wants to develop
geothermal.
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Co-chair Richard Ha replies that the general idea seems good, but it is too early and nothing
substantial has been done yet.
Meeting adjourned .
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TOGETHER. WITH a non-eJtc1usive easementfor accesspurposesgranted
to The Trust for Public Land, a California nonprofit public benefit corporationby C.R.
ChUICbi]~ D.A. Heenan, Richard W.G~nandRonald J. ZJatoper, theduly
appoin~ qualliied and actiDg Trustees UnderTheWillAnd Of'TheEstateOf James
Campbell,Deceased, acting in theirfiduciaryandnot in their individual capacities, by that
certain GrantofBasement for Access Rights madeas of ::s~ \\.\ .2006 and
recorded in the BureauofConveyances of the StateofHawaii ('JBureau ofConveyanccs")
onJdI, /4,.2006 asDocument Number I/fAtI * I~q~eJ •over, across and through
."the road shown on the map attached hereto 38 ExhibitC-I 'an4 incorporated hereinby
reference, which crossesthe propertydescribed in ExhibitC-2 attached heretoand
incorporatedherein by refereaoe, for tbe benefit ofbotb Tax Map Key Nos. (3) l-Z-QIQ.OO2
and 003, subject to theterms and conditions set forth therein.
ANDthe reversions, remainders, rents, 'income andprofitsthereof, and aU of the
estate, right, title; and interest oCtileGrantor, both at law and in eqUity. thereinandthereto.
TO HAVBAND TOHOLD tbe same, together with IllI improvements. rights,
easements, privileges and appUrtenances thereunto belonging or in anyways appertaining or beld
and eJljoyed therewith in fee simpleunto said Grantee. the Grantee's successors and assigns,
forever, free and clear of all liensand encumbrances exceptasdeseribed on Exhibit"B" attached
hereto.
The Grantor,for itself: its successors and assigns,does hereby covenantwith tbe
"Grantee. its successorsand assigns, that theGrantor is lawfully seised in fee simpleand
possessed ofthe above-described landand premises, that it has a good and lawfulright to convey
the same as aforesaid, that the"sameis free and clearofall liens and encumbrances, exceptas
noted on Exhibit "B" andthat it will and its successors and assigns, shall WARRANT AND"
"DEFEND thesameuntothe Grantee, its successors andassigns, forever, against the claimsand
demandsofall personswhomsoever.
AND the undersigned~ agree that this jnstmment may be executed in
"counterparts, each ofwhich shall be deemed an original, and said counterparts shan togetber
constitute one and the same instrument,bindingall ofthe parties"hereto, notwithstanding that all "
" oftbe partiesare oot signatoriesto the original or thesame counterparts. For all purposes.
including, without limitation. recordation, filingand deliveIyof this inst~ duplicate.
"unexecuted and unacknowledged pages ofthc counterparts may be discarded and the remaining
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ACKNOWLEDGEMENT
State of California
CountyofSan Francisco
On this \~dayof~ 2006. before me, Raiae-Wen Shfb, aootBry public, .
personallyappearedB~~fI'persona11}' knownto me (af provedto me on the basis of
satisfactory evidence) to be the~whose name(&) Waro subscribed to the within
, instnunent and acknowledged to me thatbclJboItIley executedthesamein bis/hePllkeir
authorized capacity(1ea.) and thatby hi&1Jerltlleir signature(e} on the instrument the person(s). or
the entityupon behalfofwbicb thepersonOO'acted. executed the instrument.
~ill];qom. cial seal.
SIgnature"~ ' _
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State ofHawai'i
City andCounty of HonolUlu
. On thislJ,..tJ1dayof~2006~ before me, personaJly appeared S. HAUNANI
APOUONA.to mekno~g by me duly sworn, did say that she is the CbaiIperson of
.the Board ofTrustees oftbe OfficeofHawaiian Affairs~ a bodycorporate and instmmentalityof
the Stateof'Hawai'I,and that in theabsence ora seal thatthe foregoing instmment was signed OIl
behalfofsaid Office of.HawaiianAffairsby"authOri its BoardofTrustees. and the said S.
HAUNANl APOUONA acknowfedged said ins t bethe act and deed ofsaid Office
ofHawaiian A..ffairs.
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City and County of Honolulu
~h - 'On thisIk.<lay of~1~ .2006, beforeme,personally appearedCLYDE W..
NAMt]"Ot to me known,~y medulysworn,did say thatbe is the Administrator ofthe
OfficeofHawaiian Aff~ a bodycorporale andinstnnnentality ofthe State of'Hawai'I and that
in theabsenceof a seal that theforegoinginstrumentw signed onbehalfofsaidOffICe of
HawaiianAffairs by authorityof its Board ofTmsa the' dministratoracknowledged
said instrument tobe free actand:deed ofsaid Offi ' f awaii ' airs:
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EXIIIBIT "4"
PARCEL FIRST ITMKNO. (3) 1~2-010-002]:
All oftbat certain parcelofland (beingportlon(s) ofthe land(s)descn'bed in and coveredby
-LandPatentGrantNumberS-15,666 to TheTrustees UDder the Will andofthe EstateofJames
Campbell, deceased) situate, lyingandbeing at Puna, Island and County ofHawaii, Stateof
Hawaii, being PARCELA, same beingportions ofthe-Government LandofMakuo, Kaohe,
Kaimu, Kehena, Kapaahuand Kamaili (C.S.P No.20,315 datedDecember 13, 1985), and thus
boundedand described as per survey datedDecember 13, 1985, to wit: -
Beginning at the west cornerofthisparcelofland and on thesouthboundary ofLatid Court
Application 1053,the coordinates ofsaidpoint beginniIig referred to GOvemment Survey
Triangulation Station "oLAA· being 47,769.67 feet south and 8,228.4t feel west, thence
nmning by azimuths measured clockwise from trueSouth:
1348.57 feet along the remainder ofOoveminent Lands;
4682.10 feetalongthe remainder ofOovemment Lands;
1960.70 feet alongthe remainder ofGovmnnent Lands;
- -
1221.60--- feet along the remainder ofGovemmeilt Lands;
627.40 feet along-the remainder ofGovemment Lands;
4581.80 fed alongthe remainder of Government Lands;
744.40 feet along the remainder ofGovemnien~Land:s;
735.30 feetalong the remainder of'Govemment Lands;
-1825.53 feet along the remainder ofGovernment Lands;
13.81 feet 8Iong~e northsid~ of~FOO~ Road;
14.99 feet along the west side ~f~PootRoad; -
24,288.19 feetalong Land CourtApplica#on1053;
1
- "
16.220.18 - feet alOng ParcelBofGovemmtnt Lands to the
poiiit ofbeghmingand containing an"area of9.012 -
-,acres, moreor less. - -
. . . .
600 OS' 12" 25,840.22 -feet along Parcel B ofGovemment Lands;
2400 05' 12"
345 0 23' 30"
3130 00'
3300 16'
262 0 03'
"2900 02'
3140 W
3140 47'
3140 - 12'
1.
2.
3.
4.
5.
8.
6.
7.
9.
12. -3380 15'
11. - 400 41'
13.
14. i40° 23'
10. 3150 31'
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3. 24QO OS' 12" 25,840.22 feetalong ParcelA ofGovemment Lands;
PARCEL"SECOND [TMKNQ.(3) 1-2-010"003]:
ADoftbat certain parcelofland (being portion(s)oftho land(s)desaibed in and covered by
Land PatentGrant Number8-15,666 to The Trustees onder thoWilland ofthe Estate ofJames
Campbell, deceased) situate,lying and being at Puna, Island and County ofHawaii,state of
Hawaii, being PARCELB, same beingportions ofGovernment Land ofMakuu, Kaohe, Kaimu,
Kehena, Kapaahu and Kamaili(C.S.F. No.20,316dated December 13, 1985), and thusbounded
and described as per survey dated December 13, 1985, to wit: .
Beginning at the west coma oftbis parcelofland and at an angle on the south boundary ofLand
Court Application lOS3, the coordinates ofsaKI point ofbegmmng referred to Government .
Survey Triangulation Station ·OLAA· being 55,748.70feet sOuth and 22,096.90 feet west.
thence running by azimuthsmeasured clockwise from true South: .
1. 2400 OS' 12" 16,000.00 feet along Land Comt Application 1053;
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2. 3200' 23'
4. 3380 ' 15'
5. 3400 23'
6. 3420 31'
7. 3370 27'
8. 347~ 14' .
9. 3480 38'
10. 3530 51'
11. 3590 .. 30'
12. 3580 59'
13. 3320 38'
15. 2580 . 17'
16. 352°. ' 29' ·
ExAto.WamntyDeed.doc
16,220.18 feet along ParcelA ofGovemment Lands;
3262.76 feet along the west side oCthe2Q-Foot Road;
19.26 feet along the west sideofthe 2Q-~oot Road;
250.51 feet along the west side ofthe2Q-Foot Road;
156.17 feet along thewest side ofthe ?Q-PootRoad;
271.04 feet along the westside ofthe 20-PootRoad; '
331.85 .feetalOng the.west sideofthe 2O-Foot Road;
125.10 feet along thewest ~deoftbe .20-Foot Road;
1278.10 feet along the westside ofthe 20-Foot Road;
2128.77 feet along tl1e westside ofthe 20-Foot Road;
.221.69 feet along the westside ofthe 20-F~ Road;
287.92 feet along the w:est side oftbe 20-Foot Road;
9.45 feet along the southside ofthe2o-Foot Road;
6915.35 feetalong Parcel,C ofGovernment Lands;
2
BEINGA PORTION OF THELANDS ACQUIRED BYlRUSTEES' LIMITEDWARRANTY
DEED
17. 56° 27' 1460.60 feet along Lots 3-B and3-A ofUpper Kaimu
Homesteads;
18. 3~ 381 3534.10 feet aloDI Lot3aA ofUpper KaimuHomesteads,
Grant6571 to K. Kamakani, Grant 6330 to S.
Kamelamela andGrant6328 to D. Kamelamela;
19. 530 04' 10,520.90 feet along Govermnent Lands;
20. 53° 31' 30" 9863.30 feet along GrantCJ?,75 to H. M. Holt, et aI., Trustees
und~ theWillandofthe Estate ofJames Campbell,
Deceased;
21. 1480 00' 4100.00 feet along R.P.8030,L.C.Aw. 8559-B, Ap. 14to
William C. Luualilo;
. 22. 1160 00' 8150.00 feet alongR.P. 8030,L.C.Aw. 8559-8, Ap. 14to
Williamc. Lunahlo;
23. 1260 59' 25,105.30 feet alongR.P. 8030, L.C.Aw. .8559-B, Ap. 14 to
WilliamC. LunaIi10 to the point ofbeginning and . :
containing an areaof 16,843.891 acres, 'more or less.
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GRANTOR:
GRANTEE: '.
DATED:
'. RECORDED;
. .
EJtA.to.WanaDtyDeed.doo
C.R.CHURCHILL, D.A. HEENAN, RICHARD W. GUSHMAN, IT and
RONALDJ. ZLATOPER,the dulyappo~ qualified and acting
TRUSTEES UNDER THEWILL ANDOF THE ESTATEOF JAMES
CAMPBELL,DECEASED .
THE TRUST FORPUBLIC LAND, a.Califnmia npnprofitpublic benefit
corporation
~u.MJ..' \\ .2006 '.
Document No. 2006-. 12'1~Q-O
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(B) FINAL JUDGMENf; EXHIBITS "A"AND "B"
PERMInHJ) ENCUMBRANCES
2. AS TO PARCELFIRST [TMK NO. (3) 1-2-010-002] ONLY:
. ~ . .
LAND PATENT GRANTNUMBER 8-15,666
February 27, 1987
TIlE ESTATE OFJAMES CAMPBELL, DECEASED;
W.H. MCVAY AND P.R.CASSIDAY, in their fidUciary
capacity as TlU8tees under the Will and ofthe Estateof
JamesCampbell
A~2~2~ .
CircuitCourtofthe Third Circuit, State ofHawaii,89-089,
onAugust26, iOO2 .
Document No. 2002-163259on September16,2002
. PELE DEFENSE FUND
AGAINST:
RECORDED:
IN FAVOR OF:
. DATED:
FILED: .
(A) IN~TRUMENT:
DATED:
The foregoing includes, but is not limitedto, matters relating to reservationof
minerals, water and prehistoric and historic remains.
,
EXHIBIT "8"
.(A) . Puna ForestReserve as shown on the tax map.
(B) The landhas no recorded access to a 'public roadway.
(C) Claims arisingout of customary and traditional rights and practices, including
without limitation those exercised fur subsistence, eulmral, religious, accessor
gathering.purposes, asprovided fur in theHawaii Constitution or theHawaiiRevised Statutes. . .
1. Any lien for real property taxesnot yet delinquent [fax Map Key Nos. (3) 1·2..Q}().()()2
and003].
3. AS~ PARCEts FIRSTAND SECOND:
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(E) UNRECORDED LICENSE
(D) Discrepancies, conflictsin boundary lines, shortage in area, encroachments or any
other matters which a correct surveyor archaeological study would disclose.
As amended by that certainunrecorded FirstAmendment of'Licease datedas of
. December 13, 2005, ofwhich a Memorandum ofLicensedated 88 of . .
December.n, 2005, recorded as DocumentNo.2005·256550.
PARTIAL ASSIGNMENT OF LICENSOR'S INTEREST IN UCENSE
(OLSON) dated 88of~19, 200S("EffectiveDate"), recorded 88
Document No. 2006-010986, by and amongcs, CHURCHILL, D.A. HEENAN,
RICHARDW. GUSHMAN, n and RONAlD J. ZLATOPER, TRUSTEES
UNDERTHE WILL AND OF THE ESTATEOF JAMESCAMPBELL. .
DECEASED (the "Licensor" or "Assignor"), THE STATEOF HAWAn,
DEPARTMENT OFLAND ANDNATURAL RESOURCES (the "Liceasee"),
and EDMUNDC. OLSON, as TIUStec of1he EDMUND C OLSON TRUST NO.
2.under agreement dated August 21, 1985("Assignee") [AFFECT OTHER
LANDS]. '
. PARTIALAsSIGNMENT OF LICENSOR'S INTEREST INUC~SE (TPL)
dated 88 of~ JU- . ,', 2006, recorded as Document No. .2006-
12,1:1(,,1'1. ~CHURCHILL, D.A.~AN, RICHARD W.
OU~HMAN, Il8nd RONAlD J. ZLATOPER, TRUSTEES UND~11!B WILL
AND OF THE ESTATEOF JAMES CAMPBELL, DECEASED(tbC"licensor"
or "Assignor"), 1HE STATE OF HAW~ DEPARTMENT OF LAND AND
NATURAL RESouRCES (the ~Lioensee"). and THETRUST FOR PUBUC
\ LAND. aCalifornianonprofitpublic benefit corporation ("Assignee").
2
C. R. CHURCIllLL, D.A HEENAN, RICHARD W.
GUSHMAN, II, andRONALD 1.ZLATOPER, Trustees
under the Will ead ofthe Estateof)miles Campbell,
deceased
STATEOF HAWAlI, Department ofLand and Natural
Resources .
September9, 1996,effectiveFebruary I, 1996
LESSOR:
LESSEE:
DATED:
ExB{rev2].to.WmiantyDced.doc
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(F) Therestrictions, covenants. reservations. limitations. conditions andagreements
contained in thefollowing:
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INSTRUMENT:
DATED:
RECORDED:
B1tB[~]_to_W~
TRUSTEES'LIMITED WARRANf¥ DEED
.::s \J,..\.~ \\ .2006
Document No. 2006- /2fiJl1R?
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, EXHIBIT C- t.
All of that certain parcel of land (being portiones) of the land(s)
described in and covered by Land Patent Grant NUmbex a-lS.666 to 'The
Trustees ' under' the Will and of the BfiJtate of James Campbell, deceased)
situate. lying and being at Puna, Island and county of Hawaii, State
of Hawaii, being PARCEL C, same being portions of the Government Land
of Kamaili, Kahena and Kikala (C.S.F No. 20,317 dated December 13,
19B5). and thus bounded and described as per survey' dated', December 13.
1985. to wit;
Beginning at the east 'corner of this parcel of land, 90 th~ south
boundary of Royal Patent 4475, Land Patent 8199. Land Commission Award
7713, Apana 13 to V. Kamamalu and at the north corner of Grant 7365 ,to
J. K. Pau, the coordinates of aaid point of beginning referred to,
,Gove rnmen t Survey Triangulation Station "KALIUII being 115 .60 feet
Bouthand 9,325 ..70 feet west, thence running by azimuths measured
clockwise from true South;
1- 46° 00' 982.00 feet ,a l ong Grant 7365 to J. K.
PaUl
2 . 85° 00' 652 .00 feet along Grant 7365 to J. K.
Pau;
3. 58° 45' 1050, '00 feet along Grant 7365 to J. K.
Paul
4. 73" 30' 1005.00 feet along Grant 7547 to WIn. K.
Keliihoomalu;
5. 45° 46' l:197,50 feet ~long Grant 154'7 to wm. K.
KeIiihoo~lu;
6. 139-" 03' 50.08 feet ,a l o ng the north, $ide of 50-
Foot Road;
7. 45" 46' 1064 .16 feet along the west side of 50-
Foot R<:>ad;
8. 16° 10 ' 2051.31 feet along the west side of 50-
Foot Road;
9. 38° 34' , 1 3 1 ~ . 67 feet ,a l ong the west side of 50 ~
Foot Road;
I
l':l
10. 323 0 16' 2381. 65 feet along the south side of 50-
Foot "Road ;
.i i . 210· 00' 981.59 feet along the south side of 50-
Foot Road;
12. 316· 30' 1493.59 feet along the south side of 50-
Foot Road t o tbe northwest side
of Upper Puna Road;
Thence along the northwest side of Upper Puna Road, the direct
azimuth and distance being :
Thence along the northwest side of Upper Puna Road on a curve to
the right witb'a radius of
150.00 feet, the chord a~imuth
and d istance being;
feet;
feet alopg the northwest s ide of
Upper Puna Road;
feet along the northwest side of
Upper Puna Road;
feet;
feet along the northwest side of
Upper Puna Road;
feet;
118.82
518.59
171.71
264.74
213.94
445S.54
15"
15"
15"
IS"
IS"
20"
41'
43'
41'
oi'
01'
21'
27~
Thence along the northwest side of Upper Puna Road on. a curve to
the left with a radius of 250.00
feet, the chOrd azimuth and
distance being:
Thence along tbe northwest aide of Upper Pufi~l Road on a curve to
the right with a radius of
475.00 teet, the chord azimuth
and distance being:
16.
18.
17 .
14.
19.
.13 .
. lS.
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I 55° 01' 15" 55.24 feet; " !
I 20. 5So 21' 15" 354.39 feet along the northwest "ide of i1Upper Puna Road, II
21. Thence along the northwest side of Upper Puna Road on a curve to I1 the left with a radius of 450.00 Ifeet, the chord azimuth anddistance being: I
"
I 50" 46' 15" ·118 . 77 feet; j!
22. 1350 50' 1250.91 feet along Grant 7731 to L. K. I
I Swain,
1j
23. lSr 30' 3467.50 feet along "Grant 7593 to ~ouiBa
fSwain, ~ant 7478 to L. E. "
I Blaisdell and "t he northwest endof 50-Foot Road;
24. 127 0 35' 2173.00 feet along Lot III -B of upper
I Kaimu Homesteads;25. 1'72 0 29' 6915·.35 feet along Parcel B of
Governtnent t.ands;
I 26. 258 0 17' 139.94 feet along the south side of 20- tFoot Road; I
•
244 0 6i4.60
~
I 27 • . 12' feet along the south aide of 20· ~Foot Road; I28. 195" 08' 397.80 feet along the south side of 20-I'· Foot Road;29. 254 0 12' 183.69 feet along the south side of 20-
Foot Road, I
I 30. 254 0 05' 1202.89 f.et along "the south side of 20- iFoot Road; ffi
I 3l. .. 254 0 48' 283.02 . feet al.on9 the south side of 20- iFoot Road; ~~
1
I " - ,
I ,-'\
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IN FAVOR OF: PELE DEFENSE FUND
FINAL JUDGMENT; EXHIBITS "An AND -B"
The terms and provisions contained in the following:
\'\
Area A$~essed: 1,930.000 acres
LAND PATENTGRAm' NUMBER 5-15,666
February .27. 1987
August 26, 2002
Circuit court of the Third Circuit, State of
Hawaii, Civil N~. 89-089 (Hilo), on August 26, 2002
Document No. 2002-163259 on September 16, 2002
Tax Key: (3) 1-2-010-001
-Note:- Attention is invited to the fact that the premise.
covered herein may be subject to possible rollback or
retroactive property taxes . .
Real Property Taxes ' have been fully paid up to and incluc1ing 3Une
30, 2006 . (see tax statement attached)
INSTRUMENT
DATED
The foregoing includes, hut is not limited to, matters relating
to reservation of minerals, water and prehistoric and historic
remains.
RECORDED
DATED
FILED
. AGAINST THE ESTATE OF JMES CAMPBELL, DECEASED; W. H. MCVAY
AND P .R. CASSIDAY, in their fiduciary capacity as
Trustees under the. Will and the Estate of James .
C~~11 .
Any trails or rigbts-o~-way, claims to which may ~e predicated
. upon prescriptive use or ancient Hawaiian use or custom.
1.
2.
3.
4 .
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• UNRECORDED' LICENSE
The terms and provis~ons contain~d in the following:
The foregoing includes, but is not limited to, matters relating
to Grantor's reserved right of a perpetual nonexclusive access
.(vehicular and pedestrian) easement.
TRUSTEES UNDER THE WILL AND OF. THE B~TATE OF JAMES
CAMPBELL, DBCEASBD
September 9, 1996
STATE OF HAWAII, DEPARTMENT OF LAND' AND NATURAL
RESOURCES
----- (ackuowledged December 20, 2~05)
Document No.' 20~6-010985
TRUSTEES' LIMITED WARRANTY DEED WITH COVBNANTS
LICENSOR
LICENSEB
DATED
DATBD
RECORDED
INSTRUMENT
As amended by the certain unrecorded Firat Amendment of License
dated as of December 13, 2005, of which · a Memorandum, of License
dated as of December 13, 2005, recorded as Document No. 2005-
256550.
Cla~ms arising out of customary and ,t r adi t i ona1 rights and
practice~, including without limitation those exercised for
subsistence, cUltural, religi0U8, access or gath~ring purposes,
aa provided for in, the Hawaii Constitution or the Hawaii Revised
Statutes.
PARTIAL ASSIGNMENT OF LICENSOR I S ' INTEREST IN ,Ll CENSB (OLSON)
. dated as of December 19,2005 ("Effective Daten), recorded 'a s
Document No. 2006-010986, by and among the TRUSTEES UNDER THE
WILL AND OF THE ESTATE OF JAMES CAMPBELL, DECEASBD, acting in
their fiduciary and not in their individual capacities
("Licensor" or "Assignor"), THE STATE OF HAWAII, DEPARTMENT OF
,LAND ANDNA'l1.JRJ\L RESOURCES (-Licensee"), and EDMUND C. OLSON, as
Trustee of the EDMUND C. OLSON TRUST NO . 2 under agreement dated
August 21,1985 ("Assignee") .
5.
6.
7.
I
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753.00 feet along R. P. 4475, R. P.
68B3, L . P. 8200, L. C. ~w.
7713, Ap. 14 to V. Kamamalul
2750 .00 feet along R. P. 4475, L. P.
8199, L. C. Aw. 7713, Ap. 13 to
v. ' Kamamal u to the point: of
begiDDdng and containing an area'
of 1,930 'acres , more or less.
32. 242 9 35' 816.64
33. 245" 2S' 581.05
34. 242 0 17 ' 539.85
35. 246 9 20' 20.81'
36. '2 40° 31' 1658.B7
37. 240 0 47' 707.62
38. 309 0 05' 1550.10
feet aloIl9 the BOUtb side of 20-
Foot Road;
feet a.long the south side of 20-
Foot Road1
feet along the south side of 20 -
Foot Road;
feet along the south side of 20-
Foot Road;
feet along the south side of 20-
Foot Road;
feet along the south side of 20-
Foot Road,
feet along R. P. 4475, R. P.
6883, L. P. 8200, L. C. Aw.
7713, Ap. 14 to V. Kamamalu;
22'
00'40. 286"
39. 296"
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OHA has entered into an Agreement of Sale WIth The Trust for Public Lands ("TPL"),
interaction , and to provide basic principles and guidelines for further negotiations on issues of
As discussed herein , DLNR will bear initial management responsibilityas soon as the
mutual concern .
I. INTRODUCTION
This Memorandum of Agreement ("Agreement") is entered into by and between the
Department ofLand and Natural Resources of the State ofHawai 'i (the "Department"), by
and through the Board of Land and Natural Resources (the "Board"), and the Office of
MEMORANDUM OF AGREEMENT BETWEEN THE DEPARTMENT OF LAND
AND NATURAL RESOURCES, STATE OF HAWAI'IAND.THE OFFICE OF
HAWAllAN AFFAIRS
both as the context requires. DLNR and OHA are collectively referred to as the Parties.
This Agreement is designed to promote increased understanding, cooperation,
ORIGINAL
Hawaiian Affairs ("OHA"). The term "DLNR" shall mean the Department, the Board,or
a California nonprofit public benefit corporation to purchase that certain real property known
as Wao Kele 0 Puna, (Tax Map Keys: 1-2-10-2 and 1~2-1 0-3, respectively), Consisting of
approximately 25,855.891 acres, situated in Puna, Island and County of Hawai ' i, State of
Hawai'i (the Property), more particularly described in Exhibit "A" attached hereto.
The Parties wish to work together to provide proper management of the Property and
to develop OHA'sown capacity to manage lands independently from DLNR. The Parties
further wish to preserve the Property's natural and cultural resources and maintain traditional
and customary practices on thc Property through appropriate resource management.
Property is designated as a forest reserve. However, management responsibility will be
turned over to OHA as OHA acquires capacity, experience and expertisein land management.
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U~ TERMS
Subject to the conditions identified in part III below, the Parties agree as follows:
1. Purchase ofthe Property. aHA will purchase the Property with funding from the
USDA Forest Service Forest Legacy Program and OHA. The exact funding levels are not
known at this time but are expected to be approximately $3.4 million from the Forest Legacy
Program with the balance to be paid by aHA. No DLNR funds will be used for the purchase.
2. Title. Title to the Property will be held in fee by OHA pursuant to authority
created by Article XlI of the State Constitution and Haw. Rev. Stat. § 10-4 (Cum. Supp. 2004)
and Haw. Rev. Stat. § 10-5 (Cum. Supp. 2004).
3. Forest Reserve Designation. The Parties will cooperate in designating the Property
as a forest reserve pursuant to Haw. Rev. Stat. chapter 183. The designation process shall
.' commence as soon as possible and shall proceed as expeditiously as is possible under
applicable law. Notwithstanding any other provision herein, DLNR or OHA may develop and
improve the Property though plantings and erosion control and may construct such
improvements as may be agreed herein or otherwise.
4. Compliance with .Federal Grant Requirements. Management, usc, and future
disposition of the Property shall comply with all applicable U.S.D.A. Forest Legacy Federal
Grant requirements and with applicable United States Department of Agriculture ("USDA")
Forest Service Forest Legacy Program Guidelines (the "Guidelines"), until such time as the
grantrequirements and/or the Guidelines no longer apply or aHA is released of its federal
grant obligations by the Forest Service! Forest Legacy Program, other federal goveming .
agency, or through an Act of the U.S. Congress. A copy of the Guidelines is attached as
Exhibit "B".
Page 2 of 19
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5. Compliance with State Forest Reserve Requirements. Management, use, and future
. disposition of the Property shall comply with all applicable State of Hawai'i laws, rules, and
regulations governing and relating to forest reserves as described in Haw. Rev. Stat. chapter
183 until such time as the Property is no longer held or designated as forest reserve property.
In the event of conflict between requirements of federal and state law, federal law shall
govern pursuant to Haw. Rev. Stat..§ 29-15 (1993).
Use ofthe Property will also comply with the Findings of Fact and Conclusions of
Law and Final Declaratory Judgment/Injunction issued on August 26, 2002 in Pele Defense
Fund VS. The Estate ofJames Campbell, Deceased et. al, Civil No. 89-089, (the "PDF Final
-Judgment"), a true and correct copy ofwhich is attached as Exhibit "C," except that no other
.statement herein, in the Plan , or in the PDF Final Judgment shall override or supercede the
requirements offederal or state law, (including case law and regulations) relating to
undeveloped real property.
6. Management Responsibility. As more fully described below, the Parties intend to
develop a Comprehensive Management Plan (the "Plan") based upon the terms of this
Agreement. All management and maintenance responsibilities and practices will conform
with mutually agreed upon requirements set forth in therein.
All provisions of the Plan will be subject to the availability of funding.
Once the Property is designated as forest reserve (but not before), DLNR shall bear the
primary responsibility for the management and maintenance of the Property for up to ten
. years after the signing of this Agreement or until such time as the Parties determine and agree
that aHA is capable of assuming management responsibilities required by the Plan,
. whichever time is shorter.
Page 3 of 19
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7. Timeline. The Parties will make a good faith effort to complete the following in
three (3) years: (a) develop the Plan, (b) plug and abandon the geothermal well located on the
Property, (c) seek funding from other sources to assist with the management costs of the
Property, and (d) remove the Geothermal Resource Subzone designation as discussed below
in paragraph 16. Status reports concerning management issues, transfer of expertise, and
property maintenance will be presented to and considered by the aHA board and the Board at
least annually. Appropriate changes to the assignment of duties (primarily from DLNR to
aHA), funding levels, management, and enforcement of regulations related to the Property
may be made upon mutual agreement between the Parties.
8. Assumption of Management Responsibilities/Transfer ofKnowledge. Transfer of
management responsibility shall follow the Plan guidelines. The Plan shall define how over
time the Parties will share responsibility for management of the Property, provided that full
management responsibilities of the Plan shall be relinquished by DLNR and transferred to
aHA within ten years of the signing of this Agreement.
aHA and DLNR shall each designate a person to act as liaison for transition of
enforcement responsibilities and begin work on transition of responsibilities. The duties of
each such person will include, but not be limited to, responsibility for general coordination of
all Property activities, development of the Plan, seeking funding from the State Legislature
and/or from external sources, seeking the support of the County ofHawai'i, implementing
management activities, facilitating the transfer ofknowledge from DLNR to OHA pertaining
" to land ownership and management, undertaking the necessary duties to change the Property
designation to a forest reserve, and supervising public hearings and meetings. Additionally,
, aHA and DLNR shall each designate a person to act as liaison for transition of enforcement
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responsibilities, development and implementation of transition plan and coordinating
.enforcement ofapplicable regulations.
9. Revocation. Upon agreement by the parties, DLNR shall cooperate with OHA to
seek a revocation or suspension of designation as a forest reserve in the manner provided by
law.
10. Interim Plan. Prior to closing ofOHA's purchase of the Property, the Parties shall
develop an interim management plan for submission to the Forest Legacy Program. The
interim plan shall provide guidelines for the management and protection of the property by
the Parties, as funds and capacity permit, until such time as the property is designated a forest
reserve and until such time as the Comprehensive Management Plan can be implemented.
11. Comprehensive Management Plan. Upon execution of this Agreement, the Parties
agree to develop the Plan for the Property. The Parties shall form an advisory council for the
development of the management plan consisting of the Pe1e Defense Fund and other
interested community members mutually selected by DLNR and OHA. The cost of
developing the Plan shall be funded as provided in paragraph 15 below.
The Plan shall be developed according to the following conditions and may contain
such other terms and conditions agreed t? hy the Parties:
a. Assessment. The Plan shall include an inventory and assessment of natural and
cultural resources, historic sites, risks, threats to resources, interpretive values, and economic
development potential. The section on economic development potential shall identify those
uses consistent with: status as a forest reserve, the protection of traditional and customary uses
. of the site, sustainable use and protection of the resources of the.site, and the terms of the
Forest Legacy Program funding.
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b. Existing Improvements. Subject to the availability of funding and identification as
a priority action under the Plan , management ofthe Property shall include maintenance and
repair of existing roads and historical sites on the Property.
c. Allowable Uses ofProperty. Subject to requirements of state law applicable to
forest reserves, to any other applicable state law, to any applicable requirements of the Forest
Legacy Program, and to future revision by the Parties , allowable uses of the Property shall
include but are not limited to the following:
(1) Public Access. Public Access shall be allowed to the extent required by
federal and state law and the Guidelines. Puhlic access beyond that required by law and the
Guidelines will be determined by the Parties based on a comprehensive inventory of the
Property, which will identify and assess the access points , the natural and cultural resources,
the historic sites, the risks , the threats to resources, and the interpretive values.
(2) Cultural ,natural resources, open space and recreational use. The general
use of the Property shall be for cultural, natural resource, and open space purposes. Passive
recreational or educational purposes that require neither surface alteration subject to the local
grading ordinance nor other development of the land may be permitted unless specifically
excluded by the Plan. The Plan may, but need not, allow development of recreational use
infrastructure and facilities such as trails, access roads, parking, fencing , cultural and
environmental education facilities (e.g. kiosks).
(3) Preservation of Plantand Wildlife Habitat. The Parties will protect and
enhance native plant and wildlife habitat, the natural , scenic and open-space nature of the
Property.
(4) Traditional Hunting and Gathering Practices. Wildlife hunting not
Page 6 of 19
I
I
I
I·
I'
I '
I·
I
I
I
I'
I ,, .
I
I'
I
I ·
I '
I ·,
I .'·
prohibited by applicable laws or regulat ions may be permitted, if it is conducted in a manner
that does not significantly deplete native wildlife resources or damage the ecology of the
Property. Traditional hunting and gathering practices shall be governed in accordance with
federal and state law, the Guidelines, and the PDF Final Judgment.
(5) Water. Subject to written approval from OHA and DLNR, exploration or
extraction ofwater resources and any activity associated therewith, with the exception of
water needed for management practices agreed upon in the management plan may be
permitted as long as there is no damage to natural resources, existing forests, or soils.
d. Proh ibited Uses. The following "non-forest uses" as defmed by the Forest Legacy
Program are uses of the land inconsistent with maintaining forest cover and shall be
prohibited 011 the Property.
( I) Mineral Extraction. Any exploration or extraction of oil, gas, minerals,
steam, hydrocarbons, soil, sands, gravel or other material on or beneath the Property for the
purpose ofexporting these materials/resources off the Property shall be prohibited.
(2) Grading and Excavation. Alteration of landforms by grading or excavation
oftopsoil, earth, or rock, inconsistent with Forest Legacy Program guidelines shall be
prohibited. Alteration of landforms necessary or appropriate for appropriate public access,
cultural restoration 'or wildlife or forest management, or emergency purposes (such as fire
fighting) and in keeping with good natural resource management practices 'shall not be
prohibited.
(3) Subdividing Land; The division, subdivi sion, partition, or de facto
subdivision of the Property inconsistent with the Forest Legacy Program guidelines shall be
prohibited. However, thisparagraph does not prohibit the lease, license, or other temporary
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disposition ofa portion ofthe Property or a voluntary conveyance to a governmental or
nonprofit entity for conservation or public access purposes.
(4) Commercial and Industrial Uses. The establishment of any commercial or
industrial uses inconsistent with the Forest Legacy Program Guidelines shall be prohibited.
(5) Signage. The construction, placement, or erection of any sign or
billboards, excepting signs necessary for management purposes or to control unauthorized or
dangerous activities, or signs, appropriately placed , that acknowledge the financial support of
donors in the purchase of the Property shall be prohibited.
A preliminary investigation ofpotential access and trail routes will be
conducted to consider exposure to specific dangerous natural conditions. It is the intent of
the Parties to examine using the warning sign design and placement process pursuant to Act
82 SLH 2003, and the ancillary Title 13, Chapter 8 Hawai'i Administrative Rules as
appropriate.
(6) Storage of Waste. The storage, dumping or accumulation of trash, garbage,
. or waste on the Property shall be prohibited.
(7) Exotic Plants or Animals. The introduction of invasive exotic animals or
plants that would alter or impair the conservation values of the Property shall be prohibited.
12. License Agreement. On September 9, 1996, the Campbell Estate entered into a
well monitoring license agreement with the DLNR, which license covers and affects the
property. Unless otherwise agreed,all rights and obligations that exist pursuant to the License
Agreement (as amended) shall remain unaffected by this Agreement.
13. Plugging and Abandonment. The Parties shall work together to secure funding
for plugging and abandonment of the existing geothermal well shaft on the Property. The
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Parties shall make reasonable and diligent efforts to plug and abandon the existing gcothennal
well site on the Property within three years after acquisition of the Property by aHA. To
facilitate the plugging of the well in an expedient manner, the Parties agree to the following :
a. Legislative Funding. The Parties shall work cooperatively to secure funding from
the State Legislature during the 2006 legislati ve session for the DLNR to plug, and abandon
the well. DLNR agrees to seek funding in subsequent legislative sessions as necessary
b. The Parties shall work cooperatively to seek appropriate federal funding for
plugging and abandonment of the well. The Parties realize and acknowledge, however, that
such funds are not presently available.
c. Alternative Funding Agreement. If parts a. and b. immediately above do not
adequately cover the costs ofplugging and abandonment, aHA agrees to seek aHA hoard
approval to cost-share up to TWENTY PERCENT (20%) of the total project costs ofplugging
and abandonment of the well. The Parties shall encourage the County of Hawai 'i to partner in
. .
the effort to plug and abandon the well and to cost-share up to THIRTY PERCENT (30%) of
the total project costs.
14. Additional Resource-Management Funding. The Parties shall work cooperatively
and in good faith to secure specific funding for natural and cultural resource management and
enforcement on the property.
15. Management Funding. For each year during which DLNR continues to manage .
the Property (that is, until management responsibility is turned over to OHA as contemplated
herein) , OH.A shall transfer to DLNR up to TWO HUNDRED TWENTY EIGHT
THOUSAND AND NOll 00 DOLLARS ($228,000.00) for the development of the Plan,
"management of the Property, and for protection and enforcement actions on the Property. By
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April 1 of each year during which DLNR continues to manage the property, OHA will make a
good faith effort to determine the amount of funding to be transferred to DLNR for its use
during the next fiscal year. TIle amount of funds transferred will determine the level of
management and protection that is implemented. The said amount is to be expended as
agreed by the Parties. Subject to appropriation and allotment, DLNR will contribute up to
ONE HUNDRED THOUSAND AND NOIlOa DOLLARS ($100,000.00) annually either in
. appropriated funds (obtained from various sources) or through in-kind expenditures from
existing resources, volunteer efforts, and/or budgets for the development of the Plan and
. management of the property, by providing the liaison person described above, or by providing '
on site management capacity, transfer ofknowledge and active management practices. An
estimated budget for illustration purposes only is shown in Exhibit "D."
At least quarterly, DLNR shall provide to OHA an expenditure report, which provides
a description of expenditures made during the prior quarter as well as a summation of
quarterly expenditures and cumulative expenditures to date. The report should provide a
description of each expenditure, identify the amount expended and identify whether the
expenditure was an in-kind expenditure or from appropriated OHA or DLNR funds. DLNR
shall also report to OHA the assigned DAGS number for all assets including property, plant
.,
and equipment that arc acquired with OHA funds. Upon complete transfer of the
management duties to OHA as contemplated herein, DLNR shall transfer assets purchased
with OHA funds to OHA.
16. GeothermalSubzone Designation Removal. The Parties shall work together to
remove the Geothermal Resource Subzone designation specified under Haw. Rev. Stat. § 205-
5:1 (2001) and Haw. Rev. Stat. § 205-5.2 (2001), from the Property.
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17. If any ofthe tenus identified above are deemed unachievable, unfeasible,
impractical, or not viable for any reason, the Parties agree in good faith to cooperate and work
together to find alternate feasible and acceptable tenus that will facilitate the intended goals .
18. The Parties agree in good faith to cooperate with each other to accomplish the
intended goals identified above. Cooperation includes, but is not limited to, providing copies
or access to documents referenced in this Agreement, providing copies of or access to other
relevant documents, and providing information that may facilitate the intended management
transfer.
III. CONDITIONS
1. Governing Law. This Agreement shall be governed by the laws of the State of
Hawai'i. .
2. Amendments. This Agreement may be amended only by the written agreement of
the parties hereto .
3. Costs. Except as otherwise provided or agreed, each party shall bear its own costs
and expenses relating to this Agreement and the Property.
4. Binding Effect. Upon execution of this Agreement by both Parties, the Parties
I
shall cooperate and negotiate in good faith conditions and terms to complete and execute the
definitive documents and instruments necessary to accomplish the intended goals. Terms and
,conditions of any future agreement shall be consistent with this Agreement arid upon such
other tenus as the Parties shall agree.
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OFFICE OF HAWAIIAN AFFAIRS
Date:~_ _ ;)...., ~--',
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DE w.NAMU'O
Administrator
The foregoing accurately reflects the Agreement between the Parties. We indicate our
Date fA - )...1- Ore .
BOARD OF LAND AND NATURAL
RESOURCE
acceptance of this document and the agreement herein by executing this Agreement.
APPROVED AS TO FORM:
.£;;I~~v-
~mest M. Kimoto, Senior Staff Attorney
Offiee ofHawaiian Affairs -
)\~\,U -0..
Deputy Atto~henl-_ e-ra---'l""==~- ----
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EXHmIT "A"
Legal Description of the Wao Kele 0 puna PROPERTY
-PARCEL ONE:-
All of that certain parcel of land (being portion(s) of the land(s) described in and covered by
. Land Patent Grant Number S-15,666 to The Trustees under the Will and of the Estate of
James Campbell , deceased) situate , lying and being at Puna, Island and County of Hawaii,
. State of Hawaii, being PARCEL A, same being portions of the Government Land of Makuu,
Kaohe, Kaimu, Kehena, Kapaahu and Kamaili (C.S.F No. 20,315 dated December 13, 1985),
and thus bounded and described as per survey of Raymond S. Nakamura, Land Surveyor,
with the Survey Division, Department:
Beginning at the west corner of this parcel of land and on the south boundary of Land Court
Application 1053, the coordinates of said point beginning referred to Government Survey
Triangulation Station "OLAA" being 47,769.67 feet South and 8,228.41 feet West, thence
running by azimuths measured clockwise from true South:
1. 2400 05' 12" 24,288.19 feet along Land Court Application 1053;
2. 345 0 23' 30" 1,348.57 feet along the remainder of Government Lands;
3. 313 0 00' 1,221.60 feet along the remainder of Government Lands;
4. 3300 16' 4,682 .10 feet along the remainder of Government Lands;
5. 26~0 03' 1,960.70 feet along the remainder of Government Lands;
6. 02900 02' 627.40 feet along the remainder of Government Lands;
7. 314 0 28' 4,581.80 feet along the remainder of Government Lands;
8. 3140 47' 744.40 feet along the remainder of Government Lands;
9. 3140 12' 735.30 feet along the remainder of Government Lands;
10. 315 0 31' 1,825.53 feet along the remainde r of Government Lands;
11. 400 41' 13.81 feet along the north side of 20-Foot Road;
12. 338 0 is' 14.99 feet along the west side of 20-Foot Road; .
13. 60 0 OS' 12"· 25,840 .22 feet along Parcel 8 of Government Lands;
14. 01400 23' 16,220.18 feet along Parcel B of Government Lands to the
point of beginning and containing an area of 9,012 acres, more or less.
Page 13 of 19
-PARCEIJ TWO:-
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All of that certain parcel of land (being portion(s) of the land(s) described in and covered by
. Land Patent Grant Number S-15,666 to The Trustees under the Will and of the Estate of
James Campbell. deceased) situate, lying and being at Puna, Island and County of Hawaii,
State of Hawaii, being PARCEL B, same being portions of Government Land of Makuu,
Kaohe, Kaimu, Kehena, Kapaahu and Kamaili (C.S.F. No. 20.316 dated December 13,
. 1985), and thus bounded and described as per survey of Raymond S. Nakamura, Land
Surveyor, with the Survey Division, Department:
Beginning at the west comer of this parcel of land and at an angle on the south boundary of
Land Court Application 1053, the coordinates of said point of beginning referred to
Government Survey Triangulation Station "0LAA" being 55,748.70 feet South and 22,096.90
feet West, thence running by azimuths measured clockwise from true South:
feet along Land Court Application 1053; .
feet along Parcel A of Government ands;
feet along Parcel A of Government ands; :
221.69 feet along the west side of the 20-Foot Road;
1,278.10 feet along the west side of the 20- Foot Road;
2,128.77 feet along the west side of the 20- Foot Road;
287.92 feet along the west side of the 20-Foot Road;
9.45 feet along the south side of the 20-Foot Road;
6,915.35 feet along Parcel C of Government Lands;
3,262.76 feet along the west side of the 20-Foot Road;
19.26 feet along the west side of the 20-Foot Road;
250.51 feet along the west side of the 20-Foot Road;
156.17 feet along the west side of the 20-Foot Road;
271.04 feet along the west side of the 20-Foot Road;
331.85 feet along the west side of the 20-Foot Road;
125.10 feet along the west side of the 20-Foot Road;
. 1,460.60 feet alonqLots 3-8 and 3-A of Upper Kaimu
12" 16,000.00
16,220.18
12" 25,840.22
1. 2400 05'
2. 3200 23'
3. 2400 05'
4. 3380 15'
5. 3400 23'
6. 3420 31'
7. 33r 27'
8. 34r 14'
9. 3480 38'
10. 3530 51'
11. 3590 30'
12. 3580 59'
13. 3320 38'
14. 3150 33'
15. 2580 17'
16: 3520 29'
17. 56° 27'
Homesteads;
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20. 530 31' 30" 9,863.30 feet along Grant 9275 to H. M. Holt, et
aL, Trustees under the Will and of the Estate of James Campbell, Deceased;
feet along Govemment Lands;
feet along RP. 8030, L.C.Aw. 8559-8 ,
feet along RP. 8030, L.C.Aw. 8559-8 ,
10,520.9019.
18. 390 38' 3,534.10 feet along Lot 3-A of Upper Kaimu
Homesteads, Grant 6571 to K. Kamakani, Grant 6330 to S. Kamelamela and Grant
6328 to D. Kamelamela;
22. 1160 00' . 8,150.00
Ap. 14 to William C. Lunalilo;
23. 1260 59' 25,105.30 feet ala g RP. 8030, L.C.Aw. 8559-8,
Ap. 14 to William C. Lunalilo to the point of beginning and containing an area of
16,843.891 acres, more or less.
21. 1480 00'4,100.00
Ap. 14 to William C. Lunalilo;
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EXHIBIT "8"
INTRODUCTION
The Cooperative Forestry Assistance Act (CFAA) of 1978, as amended, (16 U.S.C. 2101
et. seq.) recognizes that the majority of the Nation's productive forest lands are in private
ownership; that private landowners arc facing increased pressure to convert their forest
lands to other uses; that greater population density, user demands and restrictions on
· Federal and other public lands are placing increased pressures on private lands to provide
·' a wide variety ofproducts and services from working forests including timber and other
forest commodities, fish and wildlife habitat, watershed function and water supply,
aesthetic qualities, historical and cultural resources, and recreational opportunities; and
that good stewardship ofprivately held forest lands requires a long-term commitment that
can be fostered through a partnership of Federal, State, local government and individual
efforts.
In 1990, the Forest Legacy Program (FLP) was established to promote the long-term
integrity of forestlands. The Secretary was directed to establish the FLP in cooperation
with State, regional, and other units ofgovernment. In carryingout this mandate, the
Secretary of Agriculture is authorized to acquire lands and interests in lands in perpetuity
for inclusion in the FLP. Landowner participation in the FLP, including the sale of lands
and interests in lands, is entirely voluntary. The Program is implemented through State
participation, consistent with these National FLP guidelines, and as described in each
State Assessment of Need. The FLP goals and objectives are accomplished through
Forest Service (FS) cooperation with State partners, Federal agencies, local units of
.government, forest landowners and other partners. The FLP identifies and protects
·environmentally important private forestlands thatare threatened by conversion to
nonforest uses and provides the opportunity for continuation of traditional forest uses,
such forest management activities and outdoor recreation.
The guidelines are organized in three parts:
PART 1 - General Program Guidelines: Program direction applicable to all aspects of the
FLP.
PART 2 - State Grant Program Guidelines: Program direction applicable to States and
Forest Service (FS) Regions/Area/IITF where a State has elected the State
grant option and where ownership of lands or interests in lands is vested in a
State or subdivision of a State. .
PART 3 - Federal Acquisition Program Guidelines: Program direction applicable to
States and
FS Regions/Arca/IITF selecting the Federal acquisition and ownership process,
where
ownership oflands or interests in lands is vested in the United States (U.S.).
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EXHIBIT "B"
PART 1 - GENERAL PROGRAM GUIDELINES
I. Authority and Purpose of the Forest Legacy Program (FLP)
A Authority The Cooperative Forestry Assistance Act (CFAA) of1978, as amended, (16
U.S.c. 2101 et. seq.) provides authority for the U.S. Secretary of Agriculture (Secretary)
to provide financial , technical, educational, and related assistance to States, communities,
and private forest landowners. Section 1217 of Title XII of the Food, Agriculture,
Conservation and Trade Act of 1990 (p.L. 101-624:104 stat.3359; 16 U.S.c. 2103c), also
referred to as the 1990 Farm Bill, amended the CFAA and directs the Secretary to
establish the FLP to protect environmentally important forest areas that are threatened by
conversion to nonforest uses. This authority continues indefinitely. Through the 1996
Farm Bill (Federal Agricultural Improvement and Reform Act 0[1996; P.L. 104-127;
Title III - Conservation; Subtitle G - Forestry; Section 374, Optional State Grants for
Forest Legacy Program), the Secretary is authorized, at the request of a participating
State, to make a grant to the State to carry out the FLP in that State, including the
acquisition by the State oflands and interests in lands.
B. Purpose of the Forest Legacy Program The purpose ofthe FLP is to ascertain and
protect environmentally important forest areas that are threatened by conversion to
nonforest uses .
FLP seeks to promote forestland protection and other conservation opportunities. Such
purposes shall include the protection of important scenic, cultural, fish, wildlife and
recreational resources, riparian areas and other ecological values. Traditionai forest uses,
including timber management, as well as hunting, fishing, hiking, and similar recreational
uses are consistent with purposes of the FLP. Both purchased and donated lands and
interests in lands through the use ofconservation easements and fee-simple purchase are
used to acquire forested land meeting Forest Legacy purposes from willing sellers or
donors.
C. Delegations ofAuthority The Secretary has delegated authority to administer all
aspects of the FLP to the Under Secretary for Natural Resources and Environment (7
CFR 2.20(a)(2)(xvi» who in tum has delegated the authority to the Chiefof the Forest
Service (7 CFR 2.60(a)(16). Delegations only apply within the U.S, Department of
Agriculture and its agencies. Th~ role of State and Regional programs, and the right of
- States -to elect the State Grant Option, are contained in the authorizing statute and these
program implementation guidelines,
. .
II. Description of Terms and Abbreviations
Assessment ofNeed (AON) is a document produced by a State, or a federally
recognized Indian Tribe, in consultation with the State Forest Stewardship Coordinating
Committee (SFSCC). The AON contains the an assessment of the forests and forest
EXHIBIT "B"
Forest Legacy Area (FLA) Boundary Adjustment is a minor change to an existing FLA to
create a more logical or manageable boundary.
CFAA is the Cooperative Forestry Assistance Act of 1978, P.L. 95-313, 92 stat. 365, 16
U.S.C., 2101 et seq. (as amended through P.L. 107-195, June 16,2002).
Forest Lcgaey Area (FLA) is a geographic area with important forest and
'environmental values, that satisfies identified Eligibility Criteria and has been
delineated, described, and mapped in a State's AON for the FLP. Acquisition oflands
and interests in lands for the FLP can only occur within approved FLAs.
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uses, a description of forces that are converting forests to nonforest uses , describes
Eligibility Criteria developed by the State to identify important forest areas to be
proposed as Forest Legacy Areas (FLA), and acts as a guide to implementation of FLP
in the State.
Assessment ofNeed (AON) Am endm ent is a document produced by a State to
amend their AON, to add or delete Forest Legacy Areas (FLA), or to modify the
Eligibility Criteria ,
Eligibility Criteria are a set of factors developed by the State lead agency, in consultation
with the State Forest Stewardship Coordinating Committee (SFSCC), to evaluate
geographic areas to determine if they contain significant environmental values to be
considered an ' important forest area' and contain "threats" ofconversion to be eligible as
a Forest Legacy Area (FLA).
Conservation Easement is a legal agreement a property owner makes with a
governmental entity or a nonprofit organization to restrict activities allowed on the land
in order to protect specified conservation values. Easement restrictions are tailored to
the particular property and to the interests of the individual landowner. All FLP
conservation easements are held in perpetuity.
Federal Appraisal Standards arc those standards contained in the publication entitled
"Uniform Appraisal Standards for Federal Land Acquisitions: Interagency Land
Acquisition Conference, 2000," or subsequent amendments or updates. These standards
.arc available for purchase from the Superintendent ofDoctiments, U.S . Government
Printing Office, Washington D.C. 204029328 (ISBN 0-16-038050-2) or online at
http ://www.usdoj .gov/enrd/land-ackl
Forest Legacy Program (FLP) Project is an individual or series ofland or interest in land
acquisition transaction(s). The transaction(s) can be on an individual tract or multiple
tracts in a distinct geographical area . A FLP project relates to a single funding event in a
given fiscal year. FLP projects can have a single parcel that can be completed at one
closing or more than one parcel that can be completed in a succession of closings. If a
successive FLP project is proposed on a parcel or in a distinct geographic area each
. transaction is treat cd as an independent unit in the project selection process and funding
is not guaranteed.
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EXHIBIT "B"
Forest Service (FS) is the Uni ted States Department ofAgriculture Forest Service.
Forest Service Region/Arca/IITF refers to the field units of the Forest Service responsible
for FLP management and oversight within the Forest Service Regions, Northeastern Area
(Area) or International Institute ofTropical Forestry (IlTF).
Forest Stewardship Plans, or multi-resource management plans, arc prepared with the
purpose of achieving long-term stewardship of forestland. Such plans identify
landowner objectives and describe actions to protect and manage soil, water, range,
aesthetic quality, recreation, timber, and fish and wildlife resources, and other
conservation values identified on the tract. Plans arc to be prepared by a professional
.resource manager. A Forest Stewardship Plan that meets the requirements of'the Forest
Stewardship Program or a multi-resource management plaids required for FLP
qualification. The State Forester or equivalent, or their designee must approve the plan.
(See Appendix F for sample content of a Forest Stewardship Plan).
Full Fee Purchase is aland conveyance where a purchaser acquires all rights, title and
interest in a property from a seller or owner. It is also known as fee simple or fee
acquisition.
Geographic Regions are the collection of States that makeup the National Association of
. State Foresters (NASF) Regions. The three regions are: North (consisting of the States
within the FS Northeastern Area), South (consisting of all the States within the FS
. Southern Region, and the Territories of the International Institute ofTropical Forestry),
and the West (consisting of all the States within the FS Northern, Rocky Mountain,
Intermountain, Southwestern, Pacific Southwest (including the Commonwealth of the
Northern Mariana Islands, Guam and American Samoa), Pacific Northwest and Alaska
Regions. (See Appendix B for a map ofthe Forest Service's Regions/ArealIITF)
Indirect costs relate to costs of the managcmentand administration of the FLP. Indirect
costs, unlike salary, which is a direct cost , are defined as costs not readily assignable to
a specific legacy acquisition. (See OMB Circular A-87, "Cost Principles for State,
Local , and Indian Tribal Governments," for a description of indirect and direct costs).
In-kind contributions are non-cash contributions, including third-party contributions. In-
kind contributions must be expenses necessary to accomplish program acti vities , and
allowable if the Federal Government were required to pay for them. (See Appendix C for
applicable OMS Circulars)
Interests in Land are a right, claim, or legal share in real property that are less than the
full title .
Land Trust is a nonprofit organization, as described in 501 (c) of the Internal Revenue
Code of 1986,that protects land by working with landowners who wish to donate or
sell fee title or conservation easements to maintain conservation values associated with
the land .
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EXHIBIT "8 "
Market Value is the amount in cash, or in terms reasonably equivalent to cash, for
which in all probability the property would be sold by a knowledgeable owner will ing
but not obligated to sell to a knowledgeable purchaser who desires but is not obligated
to buy. (Uniform Appraisal Standards/or Federal Land Acquisitions: interagency
Land Acquisition Conference, 2000, pA.)
Multi-State Entity is a govemment-established organization involving two or more
States or Indian tribes whose jurisdiction encompasses all or portions of the land area
of an FLA(s).
National Association of State Foresters (NASF) is the organization representing State
forestry organizations in all 50 States, the territories and the District of Columbia.
Nonfederal Cost Share refers the nonfederal cost-share required to receive FLP
funding. There are three main categories of activities that meet this requirement: I) the
value of land, or interests in land, dedicated to the Ftp that is not paid for by the
Federal govemment, 2) nonfederal costs associated with program implementation, and
3) other nonfederal costs associated with a grant or other agreement which meets FLP
purposes. The nonfederal cost-share must be documented, and in the case of a grant,
must meet the timing, terms and conditions of the grant. .
Nonforest Uses-
Noncompatible -nonforest uses are uses of the land inconsistent with maintaining
forest
cover including, but not limited to, activities that result in extensive surface
disturbance
such as residential subdivisions, commercial development, and mining. These
uses
generally should be excluded from FLP conservation easements or land
purchases. FLP
funds should only be used on parcels with forestland as defined in the State's
AON.
Compatible - nonforest uses arc nonforest uses of the land that may be
compatible with forest uses as part of an undeveloped landscape, including
culti vated farml and, pasture, grassland, shrubland, open water, and wetlands.
These nonforest uses should be less than 25 percent of the total area . Forest
Legacy funds should only be used on parcels with forestland as defined in a
State's AON. Other funding sources may be used to protect nonforested areas
on those parcel s with less than the minimum required forest cover .
Nontrust Allotment Lands are privately owned fee simple lands owned by tribal members
and if they are forested, arc eligible for the FLP when they are located within an
approved FLA. Trust lands and reservations are already protected through the trust
relationship between the U.S. Department ofthe,Interior and the tribe and are ineligible
for the FLP . .
I!
---------------------~~~-_.j
I
I'
I '
I
I
I
I.
I
I
I
I·
I
I
I
I '
I
I·
I'
I
EXHIBIT "B"
Pass-through describes a land transaction whereby a third party, such as a land trust,
acquires interests in lands with the intent to convey such interests to a unit of
government. The transaction can include a full or partial donation, or sale at market
~~ .
Payment in Lieu ofTaxes (PILT) is made by tax-exempt entities, including the Federal
govemment, to compensate local jurisdictions for tax revenues foregone as a result of
ownership by a tax-exempt owner. Any FLP tract acquired in fee and held by the FS is
eligible for PILT payments (entitlement land asdefined at 31 U.S.C. 6901). Federal
. funds for PILT are not authorized for any land or interests in land held by nonfederal
entities, or for conservation easements held by the United States.
Program Funds are FLP funds that are appropriated by Congress and allocated by
. the FS to three categories: Project funds, Administrations funds, and AON
Preparation funds.
Project Evaluation Criteria are developed by the States, in consultation with the State
Forest Stewardship Coordinating Committees (SFSCC), to evaluate the eligible tracts
submitted by interested landowners for inclusion in-the FLP.
Relocation refers to the provision in the Uniform Relocation Assistance and Real Estate
Property Acquisition Policies Act of 1970 (PL 91-646 or 42 U.S.C. 4601) which
requires Federal agencies and programs to pay for the relocation of a person displaced
by a federally funded real estate transaction.
Reserved Areas are designated areas where nonforcst uses (e.g. house, bam, remote
recreation camps, etc.) are or will be allowed, but are inseparable from the land holding
and do not have a detrimental effect on the conservation easement values. These areas
shall be defined and described in the conservation easement 'and may be restricted in
terms of their use, or provisions made through cost and time to cure and treatment. To
the extent possible these areas of noncompliance should be excluded from the FLP
project.
Reserved Interest Deed is where the grantee (government) acquires all rights; titles, and
interests in a property, except those rights, titles, and interests that may run with the
land that are expressly reserved by a grantor (landowner). .
Secretary is the U.S. Secretary ofAgriculture.
State refers to any of the 50 States, Puerto Rico, Guam, the United States Virgin
Islands, the Commonwealth of the Mariana Islands, and American Samoa
participating in the FLP.
State Forest Stewardship Coordinating Committees (SFSCC) are defined, and their duties
are described, in Section 19(b) of the CFAA (16 U.S.C. 2113). They are chaired and .
. administered by the State Foresters, or equivalent State officials, with membership
composed ofrepresentatives from the following agencies, organizat!ons, or individuals:
IV. Coordination with State Forestry Agencies
It should be known that:
EXHIBIT "B"
III. National Environmental Policy Act (NEPAl
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Working Lands Conservation Committee is a committee of the NASF having
coordination and consultation responsibilities within that organization regarding the
FLP.
Forest Service; Natural Resourecs Conservation Service; Farm Services Agency;
Cooperative State Research, Education, and Extension Service; local government;
consulting foresters; environmental organi zations; forest products industry; forest land
owners ; land trusts; conservation organizations; the State fish and wildlife agency; and
others determined appropriate by the Secretary. The SFSCC makes recommendations to
the State lead agency regarding the AON , AON amendments, and the determination of
project priorities. . '
1. 1. A Programmatic Environmental Assessment and a Finding ofNo
Significant Impact was completed for the national FLP and signed by the Chief of the .
Forest Service.
2. 2. Under the Federal aequi sition option, the FS NEPA regulations (Forest
Service's Environmental Policy and Procedures Handbook 1909.15-92.1, effective
9/21/92), the acquisition of an individual Forest Legacy tract and/or easement may be
categorically excluded from the preparation of an Environmental Impact Statement or an
Environmental Assessment unless scoping indicates extraordinary circumstances exist.
Tribal Assessments ofNeed- An AON is developed by afederally recognized Indian
Tribe in cooperation with the State and the SFSCC. Only nontrust allotment lands are
eligible for FLP . Lands or interests in lands purchased under a Tribal FLP can be
through a grant to a cooperating State or through the Federal acquisition option.
State Lead Agency is that unit of State government responsible for coordinating the
establ ishment and implementation of the FLP in the State , as designated by the
Governor or pursuant to State law. The State lead agency is usually a forestry
agency, but may be another natural resource agency.
NEPA applies to certain proposed actions of the Federal Government. NEPA does not
apply to the independent actions of States or pri vate property owners. It has no
applicability to a private property owner's use or development ofhis/her property rights,
nor the development of a State's FLP. It could apply to Federal agency actions
undertaken on private property ifthe U.S. acquired a right to permit or deny certain land
uses and then proposed to exercise that right , but in such an instance it would be the U.S.
that would be required to satisfy NEPA requirements, not the private owner.
Whereas most State lead agencies are .State Forestry agencies, and the CFAA establishes
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EXHIBIT "B"
At a minimum, the AON must address the following as they relate to the purpose of the
FLP:
0 .1.
A State or a federally recognized Indian tribe conducts an AON, in cooperation with the
SFSCC, to document their need for inclusion in the FLP, through an evaluation of current
forests, forest uses, and the trends and forces causing conversion to nonforest uses.
Federally recognized Indian Tribes must cooperate with the SFSCC when conducting an
AON for nontrust allotments lands. The AON is intended to define the Eligibility
Criteria to be used in the identification of important forest areas to be proposed as an
FLA; identify and delineate the boundaries of forest areas meeting the Eligibility Criteria
for designation as an FLAs; determine through analysis what defines "threatened" and
"environmentally important forests"; and outline the State 's project evaluation and
prioritization procedures. The AON must be developed in consultation with SFSCC and
approved by the State lead agency:
State lead agencies may utilize the services of land trusts or other entities in preparing
the assessment. Information from existing sources may be used to prepare the AON ,
instead of initiating new studies that would duplicate existing data. Examples of
appropriate sources include State Forest Resources Plans, State Comprehensive Outdoor
Recreation'Plans , growth managerrient studies, State cultural site inventories, inventories
of threatened and endangered species, and other State , regional or local plans , studies or
reports . The AON shall include relevant information about both public and private
lands , address the issue of how best to maintain the integrity of forestlands for future
generations, and address pertinent issues as identified by the State.
V. Assessment of Need (AON) and Identification of Forest Legacy Areas (FLA)
abroad cooperative relationship between the FSand State Foresters, the FS shall appoint
a representative to coordinate with the Working Lands Conservation Committee ofthe
, NASF (or its successor) regarding the FLP. Periodically, the Director ofCooperative
Forestry, and the appointed 1"S representative shall meet with the NASF Working Lands
Conservation Committee to assess program operations, accomplishments, and policies.
In States where the State Forestry agency is not the designated State lead agency for the
FLP, a coordinating mechanism shall be instituted between the State lead agency, the
State Forester, and the SFSCC.
Forest resources including:
Aesthetic and scenic values;
Fish and wildlife habitat;
Minerals resource potential;
. Public recreation opportunities; "
Soil productivity;
Forest products and timber management opportunities;
• , Watershed values including water quality protection ;
2. 2. The present and future threat of conversion of forest areas to nonforest
uses. , States are responsible for defining the conversion threat(s) ;
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The composition of the SFSCC is defined in Section 19(b) of the CFAA (16 U.S.C.
2113) . States are encouraged to broaden this composition to include interests
appropriate to benefit the FLP. This committee cooperates with the State lead agency
in the preparation of the AON, identification.ofFLA Eligibility Criteria, the
identification ofproposed FLAs from which lands maybe entered into the FLP, and
recommendation ofpriority lands to be considered for enrollment in the Program.
Using the above information the AON shall include the following:
1. .1. Identification of applicable Eligibility Criteria; .
2. 2. Identification of specific FLA(s) for designation ;
3. 3. Specific goals and objectives to be accomplished by the FLP;
4. 4. Process to be used by the State lead agency to evaluate and prioritize
projects to be considered for inclusion in the FLP.
Public participation and involvement in the AON preparation is a State responsibility.
. In the absence ofestablished State procedures, NEPA may serve as an appropriate
model for public involvement. The State lead agency will solicit involvement and
.comments on the AON from the public including State and local governments. The
goals ofpublic involvement include hearing concerns arid views from interested and
affected individuals and organizations , receiving new information, identifying and
clarifying issues.
EXHIBIT "B"
Historic uses of forest areas, and trends and projected future uses of forest3.3.
The project evaluation and prioritization process outlined in theAON should reflect the
direction set forth in the CFAA to give priority to lands which can be effectively
protected and managed, and which have important scenic or recreational values, riparian
areas, fish and wildlife values including threatened and endangered species, or other
ecological values. Traditional forest uses such as forest management activities, including
timber management, and outdoor recreation opportunities are considered consistent with
purposes of the FLP and arc encouraged on FLP tracts when consistent with the State 's
AON and the conservation purposes for FLP tract acquisition. The,prioritization process
should implement a strategy that enhances existing protected forestlands or local and
State conservation strategies as outlined in the AON.
resources;
4. 4. Current ownership patterns and size of tracts, and trends and projected
future ownership pattems;
5. 5. . Cultural resources that can be effectively protected;
6. 6. Outstanding geological features;
7. 7. TIrreatened and endangered species;
8. 8. Other ecological values;
9. 9. Public recreational opportunities;
10. 10. Protected land in the State, to the extent practical, including Federal, State,
and municipal lands and land trust organizations lands;
11. 11. Issues identified by the$FSCC and in the public involvement process.
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EXHIBIT "8"
Based on the State-wide AON, the State lead agency, in consultation with the SFSCC,
identifies specific geographic FLAs that meet the EligibilityCriteria, and recommends
them to the FS for designation as of a FLA.
States are encouraged to cooperate in the identification ofFLAs that cross State
boundaries and to work together to coordinate acquisitions oflands or interests in lands
that have complementary purposes. However, program implementation is undertaken by
the individual States (State Grant Option) orby the FS (Federal Option).
. The identification ofproposed FLAs must include:
I. 1. Location of each geographic area on a map and a written description of the
.proposed FLA boundary;
2. 2. Summary of the analysis used to identify the FLA and its consistency with
the Eligibility Criteria;
3. 3. Identification of important environmental values, and how they will be
protected and conserved;
4. 4. The conservation goals or objectives in each FLA
5. 5. List ofpublic benefits that will be derived from establishing each FLA ;
6. 6. Identification of the governmental entity or entities that may hold lands or
interests in lands (State grant option) or may be assigned management responsibilities for
the lands and interests in lands enrolled in the program (Federal option); and
7. 7. Documentation of the public involvement process and analysis of the
issues raised.
VI. Eligibility 'Cr iter ia for Establishing Forest Legacy Areas (FLAs)
The CFAA directs the Secretary to establish Eligibility Criteria for the designation of
FLAs, in consultation with the SFSCC. These criteria should be based upon the FLP
.'. purpose to protect environmentally important forest areas that are threatened by
conversion to nonforest and be further developed through the AON.
FLA boundaries must encompass forestlands with significant environmental and other
resource-based values. Areas may also include nonforested areas such as farms and
villages if they arc an integral part of the landscape and are within logical boundaries.
Since FLA boundaries may not correspondto property boundaries, tracts located partially
within the geographically defined FLA are eligible for the FLP, upon approval of a
boundary adjustment by the FS Region/AreaJIITF.
Indian reservations and tribal lands may have important features on the forested
landscape. Indian tribes and States are encouraged to collaborate and to consider only
nontrust allotment lands for designation as, or inclusion within, a FLA. Other tribal lands
are already protected through the trust relationship between the U.S. Department of the
Interior and the tribe and arc ineligible for the FLP.
.States are responsible for determining what defines "threatened" and
"environmentally important forest areas" in the State. However, environmentally
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EXHIBIT "B"
important forest areas shall contain one or more of the following important public
values, as defined by the States:
I. 1. Timber and other forest commodities
2. 2. Scenic resources;
3. 3. Public recreation opportunities;
4. 4. Riparian areas;
5. 5. Fish and wildlife habitat;
6. 6. Known threatened and endangered species;
7. 7. Known cultural resources;
8. 8. Other ecological values.
The FS, State or unit of State or local government may only acquire lands and interests
in lands identified within a FLA under FLP authority on a willing seller/willing buyer
basis.
VII. AON and Amendment Approval
The State lead agency must submit the AON , including proposed FLAs and Eligibility
Criteria, to the FS Region/Area/IITF. The FS Region/Area/IITF with input from the FS
Washington Office reviews the AON and works with the State lead agency to complete
the AON. Once finalized, the FS Washington Office forwards the AON to the Secretary
"for fmal approval. Final approval establishes the FLP for the State.
"A ONs shall be periodically reviewed (at least at 5-year intervals) by the Statelead
agency, the FS Region/Area/Il'TF, and the SFSCC to assess whether AON amendments
or updates are necessary. The results of reviews will be documented by the State lead
"agency. AONs should be amended as needed.
The State lead agency may amend the AON to make significant changes or minor
adjustments. Significant changes include modifications to their FLP, changes to the
FLA Eligibility Criteria, or to add or delete a FLA. These changes need to be made in
consultation with the SFSCC and with public involvement. FLAs and project "
evaluation criteria shall be of a scale and detail to effectively focus delivery ofthe
FLP.
Significant Amendments to an AON may address the following:
1. 1. Issues associated with maintaining the integrity of forestland and the
proposed PLA specifically.
2. 2. Revision, if any, of the PLA Eligibility Criteria.
" 3. 3. Changes in policies or conditions that have occurred since the previous
" AON'
" l
" 4. 4. The identification of proposed FLA(s) and conservation goals or
objectives associated-with that FLA (see Section V for detail on FLA identification). "
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EXHIBIT "8"
The Chief of the Forest Service, or designee, provides final approval of the
Amendment of an AON authored by a State lead agency after consultation with
SFSCC.
In addition, the State lead agency may complete minor AON amendments,
such as FLA boundary adjustment or project prioritization process . These minor
changes need to be coordinated with the SFSCC, and need review and approval '
by the appropriate FS Region!AreaJlITF .
VIII. Multi-State Identification of Forest Legacy Areas
States are encouraged to cooperate in the identification ofFLA that cross State or
Tribal boundaries and to work together to coordinate acquisitions of lands or interests
in lands that have complementary purposes.
States may elect to jointly use an existing or new multi-State or regional entity to identify
FLAs or develop FLP projects that cross State boundaries. The entity must be a
government-established organization, whose jurisdiction encompasses all or portions of
the land area of the FLAStates involved. However, program implementation is
undertaken by the individual States (State Grant Option) or by the FS (Federal Option).
The entity conducting a multi-State identification ofFLAs is responsible for:
Obtaining approval from the appropriate States or Indian tribes for FLAs
within their boundaries,
Cooperating with appropriate SFSCCs,
Obtaining public comments on the identification of FLAs, and
Complying with all other requirements of these guidelines.
IX. Project Selection Process
The FS will conduct a project selection process to arrive at a prioritized national project
list for consideration in the President's budget for the upcoming fiscal year. The project
selection process and calendar of due date milestones are developed in consultation with
the State lead agencies and FS Region!ArealIITF and communicated by the FS
Washington Office. The FS will ensure that national evaluation and prioritization
criteria are communicated to the States and in atimely manner so that submitted projects
adhere to strategic goals and objectives ofFLP. Project' selection steps are:
.Step 1: Release Project Selection Calendar with Due Dates (See Appendix A
for example) The project selection process and calendar of due date
milestones are developed in consultation with the States and FS .
Regions/Area/IITF and communicated by the FS Washington Office.
Step 2: State ProjectPrioritization and Submission FLP project applications are accepted
-- --- ------------ - ---------- - - - ----- - - - - - - - -
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EXHIBIT "B"
by the State lead agency as outlined in the State's AON. The SPSCC reviews and
evaluates applications according to the criteria identified in the State's AON,
authorizing statute, and other relevant direction and policy, and provides
recommendations to the State lead agency. Projects approved and prioritized by
the State lead agency are forwarded to the FS Region!Area/Il'I'F for funding
consideration. Only projects submitted through this process will be deemed
eligible. Each State will prepare a list ofprojects and enter or update its list for
submission to the FS via the Forest Legacy Information System or other means as
requested.
Step 3: Forest Service Regional Review FS Regions/Area/Il'TF will review
submitted projects considering State priorities and national criteria . The purpose
of this review is to improve project viability, facilitate the national project
selection process and advance the strategic outcomes of the FLP. FS
Regions/ArealIITF will submit projects to theFS Washington Office for funding
consideration.
Step 4: National Review ; Develop National Project List The FS Washington Office will
develop a prioritized national project list by convening a panel. There are 3
purposes of the panel; 1) assure that all projects meet Congressional and
Administration direction; 2) assure that projects meet national program goals; and
3) develop a National List of ranked projects. The composition of the panel shall
be developed annually in consultation between the State lead agencies and the FS,
and will be representative of geographic regions. Project evaluation and ranking is
. based on the following national core criteria ; project readiness will be considered
as well as other eval uation considerations developed in consultation with State
lead agencies and FS Regions /ArealIITF. Thenational core criteria are:
Important - The public benefits gained from the protection and
management of the property includingenvironmcntal values, and the economic and social
aspects;
• Threatened - Conversion to nonforest uses is likely or imminent and will
result in a loss offorest values and public benefits; and
Strategic - Fits with a larger conservation plan, strategy, and initiative and
. enhances previous conservation investments. .
States newly entering FLP will be given a "New-State start-up" preference for an
initial FLP project. This is a placeholder for planning purposes and does not
guarantee project funding. In order to receive the New State start-up project
furids the State must have an approved AON and the project must meet national
core criteria and the State's evaluation criteria and be submitted within the fiscal
year that the placeholder is approved by Congress.
Step 5: Submit National FLP Project List to the Office ofManagement and
Budget and to Congress
Each fiscal year, the FS Washington Office will submit a project list to the .
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Office of Management and Budget for funding consideration in the President's
" budget. Once the President's budget has been completed, the FS Washington
Office will notify the appropriate House and Senate Committees and
Subcommittees of the recommended projects for the upcoming Fiscal Year.
X. Program Fund Categories
Forest Legacy funds are allocated to one of three categories: Project Funds ,
Administration Funds, and AON Preparation Funds. FLP funds may not be used for
monitoring and enforcement.
A. Project Funds Project funds are those used to directly purchase lands or interests in
land joining the FLP. Project funds may be expended by the State lead agency or the FS,
as applicable, to cover transaction costs , including but not limited to: appraisals and
appraisal review, land surveys, closing costs, establishing baseline information, title
work, purchase of title insurance, conservation easement drafting, and other real estate
transaction expenses for those tracts. Project funds may also be expended to facilitate
donations of land or interests in lands to a qualified and willing donee for FLP purposes,
by paying for expenses directly related to the donation, including but not limited to, land
surveys, conservation easement drafting, title work, and establishing baseline
information. For an outright donation of a conservation easement or land, FLP program
funds may not be used to pay for an appraisal. In the ease of a partial donation of a
conservation easement or land , an appraisal meeting Federal standards is required to
determine the value of property. FLP funds may be used for appraisals on these partial
donations. When Federal funds are used to purchase real property, including conservation
easements, appraisal and acquisition work procedures must meet Federal standards.
B. Administration Funds Administrative funds are the portion of funds used for day-to-
day program management at all levels. Administration funds may be used for a variety of
activities, including FLP program administration, personnel and overhead, and all
. activities identified as eligible uses ofproject funds to prepare projects and potential
projects, Forest Legacy funds for administration shall be kept to a miriimum. As a goal ,
. all attempts should be made to keep administration funds under 15 percent of the total .
funds appropriated.
C. AON Preparation Funds AON preparation funds may be made available to States to
help defray the cost ofpreparing, or amending an AON.
XI. Process for Allocating Fun ds to Forest Service Regions/ArealIITF
Following passage ofthe annual appropriations bill, theFS Washington Offiee
develops the Forest Legacy Program Direction and allocates funds to the FS
.. Regions/ArcafIITF for distribution. The allocation process differs for each fund
category described below.
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
EXHffiIT "B"
A. Allocation of Project Funds Allocations to FS Regions/Area/IITF are based on the
results of the national project selection process and the appropriations bill. Under the
State grant option, FSRegions/ArealIlTF will award grants to States for specific,
. identified projects.
B. Allocation of Administration Funds The FS Washington Office distributes
administration funds to FS Regions/ArealIITF. Each FS Region!ArcalllTF in consultation
.with the States requests these funds to meet their needs and the needs of the participating
states in their Region!Area/IITF. Administration funds are also used by the FS
Washington Office to fund program management functions. Administration funds will be
granted to States under the State grant option separately from project funds.
C. Allocation ofAON Preparation Funds The FS Washington Office distributes AON
preparation funds to the States by way ofFS Regions/ArealIITF. These funds are
requested by FS Regions/Area/Il'I'F to meet the needs of their States to develop new
AONs or amendments.
XII. Redirection and Reprogramming of Funds
Due to the nature of real estate transactions, FLP projects may change in scope, cost or
fail completely. These changes can result in unspent or excess funds for .some projects
while others may need additional funding to bring them to completion. In order to
maximize the efficient and effective use of FLP project funding, the FS will either
redirect or request reprogramming of funds. Redirection is a shift of funds from one
congressionally approved project to one or more other congressionally approved
project(s). Reprogramming is a shift of funds that exceeds an increase or decrease of 10%
per project not to exceed $500,000 to an existing project, or shifting of any amount of
funds to a project not previously approved by Congress.
Regional Redirection Process FS Regions/ArealIITF may redirect up to an increase or
decrease of 10% per project not to exceed $200,000 of project funds that are excess or
unspent from one project to one or more other Congressionally approved project(s)
within the FS Region!ArealIITF which is underfunded and where there is a substantiated
need (e.g. loss of other funding sources, appraisal documenting increased cost, etc.) to
bring the project to completion. Project funds over $200,000, or those that cannot be
redirected by the FS Region!ArealIITF, will be released for the national process. FS
Regions!Area/IITF will notify the FS Washington Office before a redirection takes place
and report these actions periodically. All funds from failed projects will be released for
the national process.
National Redirection Process The FS Washington Office, through consultation with FS
. Regions/Area/IITF, mayredirect up to an increase or decrease of I0% per project not to
exceed $500,000 of project funds that are excess or unspent from one project to one or
.more congressionally approved project(s) which is underfunded and where there is a
. substantiated need (e.g. loss ofother funding sources, appraisal documenting increased
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cost, etc.) to bring the project to completion. In addi tion, when funds have not been spent
or contractuall y obligated within two years of receipt of funds, they revert to the FS
Washington Office via the appropriate FS Region!Area/IITF. The FS Washington 0 ffi ce
will:
1. 1. Assess the extent of unspent or returned funds on a periodic basis;
2. 2. Facilitate selection and funding of underfunded projects not addressed by
the regional process or between FS Regions/Area/IITF; and
3. 3. Notify Appropriations Subcommittees of any redirection action taken by
the FS FS Regions/Area/lITF or FS Washington Office.
National Reprogramming Process The FS Washington Office, through consultation with
FS Regions/Area/lITF, may request reprogramming by the Appropriations
Subcommittees ofunspent or returned funds to a project that requires more than an
increase or decrease of 10% per project not to exceed $500,000 to complete. In addition ,
the FS Washington Office may request reprogramming by the Appropriations
Subcommittees of unspent or returned funds to a project not previously approved by
Congress . The :FS Washington Office will:
1. 1. Determine the funds available for reprogramming on a periodic basis .
2. 2. Identify underfunded projects that cannot be addressed through the
Regional Redirection Process and determine the priority for reprogramming.
3. 3. Recommend reprogramming to fund projects from the National Project
List next in sequence in priority ranking to the extent practicable.
4. 4. Submit reprogramming requests to the Appropriations Subcommittees for
approval. .
5. 5. Allocate funds to projects approved for reprogramming.
XIII. FLP Cost Share Requirements
The CFAA directs that , to the extent practicable, the maximum Federal contribution for
total program costs may not exceed 75 percent. To assure program-wide cost share goals
are met, each project budget must include a minimum nonfedcral contribution of25
percent (See Appendix D for examples of cost share calculations).. This nonfederal cost-
share must meet Forest Legacy purposes. It may consist of: (1) the value ofland, or
interest in land, dedicated to the FLP that is notpaid for by the Federal government; (2)
nonfederal costs associated with program implementation; and (3) other nonfederal costs
associated with a grant or other agreement that meets FLP purpose. The nonfederal cost-
share must be documented, and in the case of a grant, must meet the timing, terms, and
conditions of the grant. The cost-share can occur at any phase of the FLP including
planning, developing future projects, acquisition, capital improvement, management, or
administrative activities. When a grant is involved, the cost-share must occur within the
life of a grant and meet all grant requirements. Federal requirements identify the grant
period as beginning when the grant is formally awarded and ends after two yearsto
.. ensure that the federal funds are spent promptly. However, a grant may receive a
.maximum extension to five years. Allowable costs shall be determined in accordance
with the 7 CFR 3016, ''Uniform Administrative Requirements for Grants and Cooperative
Agreements to State and Local Governments ," and any amendments to this regulation
EXHIBIT "B"
XIV. Acquisition of Lands or Interests in Lands
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FLP acquisitions may be outright full fee purchases, or acquisition ofdevelopment rights
or other rights conveyed through a conservati on easement. Except in the case of a full and
complete donation of land or an interest in land, if any Federal funds are used in the
acquisition of Forest Legacy tract the following shall apply:
1. Federal appraisal standards must be met, including appraisal review by a qualified
Review Appraiser; .
2. The landowner must be informed in writing ofthe market value and that sale of
the property is strictly voluntary; .
3. The landowner must be notified in writing that the property will NOT be
purchased if negotiations do not result in amicable agreement;
4. Federal payment to the landowner for lands or interests in landsis ,not more than
Donations of land or interests in land must be documented to count as part of the
nonfedera l cost-share. The title does not need to be transferred to ·the State or federal
government in order for the donation to qualify as cost share. However, if in the future,
the donated lands are conveyed or the rights or title are modified in a way that is
inconsistent with the purposes of the FLP then the State must restore the cost share value
dedicated in the grant agreement. The value of donations may be included as part of the
nonfederal cost-share if all of the following arc met:
1. 1. The donation contributes to the objectives and priorities of the State FLP
as set forth in the AON;
2. All or part ofthe tract being donated must be within .the boundaries of an FLA,
and may include National Park, National Forest, National Wildlife Refuge, or other
Federal land boundary, or within the boundaries of an area designated through an
analogous State program with goals compatible with the FLP and be within an.FLA;
3. The donor documents their desire that value of the interests may be used as cost
share for the FLP project ;
4. The donation of land or an interest in land must contain perpetual covenants to
assure that the tract will be managed in a manner compatible with the goals for which the
FLA was established;
5. The donee (holder of donated rights) is a unit ofgovernment or a non-profit
conservation organization (land trust) that meets the eligibility requirements for holding a
conservation easement established hy the Internal Revenue Service and has as its purpose
the management oflands or interests in land consistent with FLP purposes ;
6. If the donation is in the form of a conservation easement then the deed needs to
contain a provision that directs all of the easement holder's proceeds from a subsequent
sale or exchange of interests in land be used in a manner consistent with the conservation
purposes identified for the subject interests in lands;
7. The respective portion of the donation must not have been previously credited
towards any Federal program's nonfederal cost share; and
8. The State lead agency approves the donation as contributing to the cost-share.
(See Appendix C tor list of applicable Office ofManagement and Budget (OMB)
Circulars and other regulations).
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EXHIBIT "B"
the market value as determined by an appraisal meeting Federal appraisal standards;
5. The title acquired must be free of encumbrances inconsistent with the pU1]1oses of
the FLP. Title insurance may be secured for the full value of the encumbered property,
but is not an alternative to an acceptable title; and
6. . If relocation is involved the requirements in the Uniform Relocation Assistance
and Real Estate Property Acquisition Policies Act of1970 (pL 91-646 or 42 U.S.C. 4601)
must be followed. The FS will be advised in advance of any acquisition involving
relocation.
7. In the case of acquisition of interested in lands , the development of a Forest
Stewardship Plan or multi-resource management plan that has been approved by the
landowner and the State Forester or designee and Baseline Documentation Report shall
be prepared prior to project closing (See Appendix J for sample content and references).
All FLP acquisitions oflands or interest in lands are perpetual and therefore run with the
land. Although any remaining interests held by the landowner may be subsequently
conveyed, future owners are still bound by the terms and conditions of the conservation
easement. At the same time, future owners shall retain full control of the rights that are
not acquired by the FLP, and shall be subject only to those restrictions that the present
landowner has conveyed to the Federal, State, or local government.
Compatible nonforest land uses (cultivated farmland, pasture, grassland, shrubland, open
. water, and wetlands) are desirable land uses in many FLAs. FLP funds should not be
used for any property not meeting the State 's definition of forested land in the AON,
unless there is a written plan scheduling reforestation or afforestation. Programs to
conserve farms, ranches and similar land uses may be used in conjunction with the FLP
to protect properties where there arc mixed forest and compatible nonforest uses.
Conservation easements are required to contain language pertinent to the purpose of the
FLP and a reversionary provision to ensure the conservation investment of FLP into the
future (Example clause language are found in Appendix I). During the development of
tract specific conservation easements, a determination will be made as to whether the
acquisition ofmineral rights, prohibition on reserved areas, or an exclusion of the area
that does not comply with FLP, would be necessary in order to protect the other rights
that are being considered for acquisition. In some situations, it may be impossible to '
protect environmentally important forest areas pursuant to the purpose of the FLP without
acquiring the mineral rights.
The FLP conservation easement holder (Federal, State or local government) is
responsible to assure that baseline documentation contains all the information necessary
to monitor, manage and enforce the casement. Wherethe conservation easement is a
tax-deductible gift, and the owner retains rights to the property, the Internal Revenue
Service (IRS) holds the donor responsible for providing sufficient baseline data "to
establish the condition ofthe property at the time of the gift." (See Treas.
Reg.§ 1.170A-14(g)(5)(i)). However, this does not eliminate the FLP need for baseline
documentation. . ' . .
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Baseline documentation describes or depicts a tract ofland and its attributes on the day
it becomes restricted by an casement. This documentation is required on all FLP tracts
and is completed prior to project closing. Documentation of the property shouldinc1ude
a map of the area drawn to scale showing all existing man-made improvements or
incursions such as roads, buildings, fences or gravel pits; an aerial photograph of the
property taken as close to the date the property is restricted as possible; and on-site
photographs, especially of significant features. The above should be accompanied by
narrative descriptions of tract attributes and other pertinent information.
States and landowners are encouraged to display the official FLP signs on the FLP
property using the signs in accordance with Appendix K. The posting of FLP tracts helps
promote public awareness, recognition and support for the program. Landowner
permission should be secured before posting any signs. Costs associated with sign
posting can be covered by FLP project or administration grants or States may use such
expenses as FLP cost share. Signs should be inspected during the annual monitoring of
the FLP tract and repaired when in poor condition.
FLP sign art and program logos may be used by FLP partners for items that contribute
to the purpose of awareness (e.g. brochures, workshops, outreach efforts, posters, FLP
. information packets , web sites etc.)
xv. Appraisal and AppraisalRevicw
The FLP policy on appraisal is that all FLP acquisition of land or interests in land using
Federal funds must comply with Federal appraisal standards contained in the publication
entitled "Uniform Appraisal Standards for Federal Land Acquisitions:futeragency Land
Acquisition Conference, 2000," as amended or updated. Appraisals and appraisal
reviews may be conductedbyany qualified appraiser meeting the 'minimum standards
outlined in Appendix H. "
The FLP will ensure high quality appraisal service and accountability to the program by:
" Annual planning and coordination of appraisal work to allow for efficient
allocation of resources.
D.· Requiring checks and balances:
a. States will ensure that qualified appraisers trained and competent in appraisal,
appraisal review and knowledgeable of Federal standards will be used. The State may
use State, contract or Federal appraisal or review services to meet this requirement,
b. States or the FS will review contract appraiser qualifications as stated in
Appendix H before they are employed to conduct a FLP project appraisal or review. "
c. The appraiser and identified review appraiser will engage in an initial consultation
before the project appraisal takes place. The review appraiser will develop project
specific appraisal instructions for the appraiser as a result of this consultation.
d. The FS will conduct spot checks of appraisal reviews to ensure quality and
accuracy.
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e.Forest Legacy funds can only be used to purchase lands and interests in land after
the appraisal review confirms that the appraisal meets the Uniform Appraisal Standards
for Federal Land Acquisitions. It is recommended that an offer not be made until the
appraisal review is approved.
XVI. Conservation Easement Monitoring, Management, Record-Keeping &
Enforcement
The governmental entity holding title to interests in land acquired under the FLP shall
monitor and manage those interests in perpetuity. The holder may delegate or assign
monitoring, management, and enforcement responsibilities over lands and interests in
lands acquired under the FLP only to other Federal agencies or State or local government
entities. Such delegation or assignment of responsibility shall be documented by a
written agreement. The governmental entity responsible for monitoring, management
and enforcement of the conservation easement may in tum delegate or assign
management and monitoring authority to other parties, to include land trusts,
conservation groups, and other governmental entities. Such delegation or assignment of
authority shall be adequately documented and the FS shall be notified. The FS shall
approve agreements involving any interests in lands held by the Federal Government
prior to such delegation or assignment. Once interests in lands arc acquired, the State lead
agency, FS, and others as appropriate, may negotiate tract-specific Memorandums of
Understanding (MOO) as necessary to specify management and monitoring
responsibilities for the interests in lands.
Optimal management and monitoring of tracts in FLAs is based upon partnerships
between landowners, private non-profit organizations owning or managing lands, and
State and Federal officials. Land trusts and other private organizations will continue to
manage and monitor their own easements and lands within designated FLAs, and while
they may not manage govenunent-owned interests inlands under the FLP, they may
.cooperate with or contract for monitoring and implement specific management activities.
Management of federally owned interests in lands is reserved to the FS, but may be
assigned to State or local govemments, or another Federal agency through mutual
agreement. Although delegable, enforcement actions for easements will generally be
conducted by the easement holder, i.e., the State or the Federal Government.
Monitoring FLP conservation easements shall occur periodically, but not less than
.annually. Monitoring consists of visual inspection of the property, documented by a
written report to explain the condition of the property at time of inspection. Any
material departure from the baseline documentation report or Forest Stewardship Plan
should be noted. The easement holder should immediately address any violation of the
conservation easement with the landowner. The landowner should have the
opportunity to correct the breach. After a reasonable time period (e.g. 30 days), if the
.breach is not corrected, enforcement action may be taken, including but not limited to,
iegal means. The unit of government holding the conservation easement has the initial
responsibility to enforce the conservation easement. See Appendix G, Real Estate
Record Keeping for suggestions on what information should be kept. ..
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The State or easement holder shall promptly notify any future FLP tract owner of the
FLP and the origin and requirements of the conservation easement.
The Forest Stewardship Plans covering the tract shall be reviewed periodically and
updated as needed. If there is a change in land ownership, then the Forest Stewardship
Plan needs to be reviewed, and updated as needed.
XVII. Landowner Participation
Landowner participation in the program is voluntary and consists of two elements: .
I. Conveyance oflands and interests in lands to achieve the purpose of the FLP;
2. Preparation and periodic updates of a Forest Stewardship Plan or a multi-resource
management plan. The landowner and the State Forester or designee must approve the
plan prior to signing the acquisition of the easement. The planshall include provisions to
meet land conservation objectives of the FLP. The plan shall be kept current and updated
as needed. Modifications of the plan must be agreed to by the State lead agency. A plan
is not needed if the lands are purchased in fee. (See Appendix F for sample content ofa
Forest Stewardship Plan) .
Landowners may submit an application and property information (Sec Appendix E) to the
State lead agency to enroll their land or interests in lands in the FLP according to the
process described in the AON. All owners of eligible forestlands within the designated
FLA, and meeting the minimum Eligibility Criteria or other application requirements
described in the AON, are eligible to submit an application.
For a landowner to participate in the program, it is not required that their tracts be
completely forested. (see definition of"Nonforest Uses" and "Reserved Areas")
However, priority will generally be given to tracts that are currently forested or are
identified to be forested in the landowner Forest Stewardship Plan or multi-resource
management plan.
The FLP respects the tights ofprivate property holders. Under no circumstances shall the
right of eminent domain be used for the unwilling "taking" of any private property rights.
Traditional forest uses such as forest management activities, including timber
management, and outdoor recreationopportunities are deemed consistent with purposes
of the FLP and are encouraged on FLP tracts when consistent with the State's AON and
the conservation purposes for FLP tract acquisition.
The FLP adheres to language contained in Section 14 of the CFAA, Statement of
Limitation: "TIlls Act shall not authorize the Federal Government to regulate the use of .
private land or to deprive owners ofland of their rights to property or to income from
the sale of property; unless such property rights are voluntarily conveyed or limited by
contract or other agreement. This Act does not diminish in any way the lights and
responsibilities of the States and political subdivisions of States." Purchase or donation
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ofrights does not relieve landowners of regulations that would otherwise apply.
The FS has no jurisdiction to make tax determinations or render advice as to the tax
implications of transactions. Since tax implications differ from person to person,
landowners should be encouraged to seek independent counsel from local assessors, tax
lawyers, or accountants.
xvnl. Land Trust Participation
Land trusts arc nonprofit organizations that protect land by working with landowners
wishing to donate or sell fcc title or conservation easements to maintain conservation
values associated with the land. Land trusts can have an important role to play in the FLP.
The following considerations apply to land transactions between the Federal .
Goveinment/States and land trusts:
. 1. Land trusts cannot execute contracts for acquisition of interests in lands on behalf
of the Federal /State Government. Land trusts may work as intermediaries for eventual
Federal/State acquisition, but without an accepted land purchase option and contract with
the FS there is no guarantee ofFederal acquisition. No pass-through transactions shall be
done without prior consultation with the FS/State.
2. With approval of the State lead agency, the FS, the land trust or the donating
. landowner, lands and interests in lands acquired by land trusts (pursuant to Final
Guidelines Part 1, Section XIII) may be counted toward the nonfederal cost-share
contribution, provided that the interests in lands permanently contribute to the FLP.
3. If a land trust proposes a pass-through transaction to the FLP it must assure that
.terms and conditions in the deed-or conservation casement are reviewed and approved in
advance by the State lead agency and/or the FS.
4. The monitoring of casements within FLAs may be performed by land trusts in
accordance with the umbrella MOD fOT the FLP in that State and individual MODs for
specific tracts established between the State and the land trust organization.
5. Other appropriate and beneficial roles of land trusts in relation to the FLP may
include: participation on the SFSCC; recruitment and facilitation of FLP projects; buyer
of tracts or easements of proposed, but unfunded FLP projects; facilitators oflocal FLP
efforts; and performing tract monitoring and management activities.
PART 2 -STATE GRANT PROGRAM ·
The State lead agency elects the State grant option of the FLP, in writing, to the
appropriate FS Remon!Area/IITF. .
When a State elects the State grant option, all FLP acquisitions shall he transacted by the
State 'with title vested in the State or a unit of State Of local government. There are two
exceptions:
r. Donations where the donor may wish to make a donation toa land trust, local, or
Federal Government and the donee agrees to accept the donation, and to manage the
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lands or interests in lands in perpetuity for FLP purposes; and
2. At the request of the State and at the discretion of the FS, the FS may acquire
individual tracts or multiple tracts within a specified FLA, with title vested in the
U.S. in accordance with Part 3 ofthese guidelines.
I. Grants
If a State elects the optionalState grant option, the FS will provide a Federal grant to the
State to carry out the FLP, including the acquisition by the State oflands and interests in
lands. Grants must be consistent with the uniform administrative requirements
established in 7 CFR 3016. Slates will generally be reimbursed for costs incurred with
cash advances limited to the minimum amounts needed and timed to be in accord only
with the actual, immediate cash requirements of the State in carrying out the FLP. The
timingand amount of cash advances shall be as close as is administratively feasible to the
actual cash outlay by the State for direct program costs and the proportionate share of any
allowable indirect costs.
.A. Conditions of the Grant
1. States must submit annual performance and financial status reports. A final
performance report and financial status report are required prior to close out of the grant.
2. Funds.appropriated for the FLP shall not be included in consolidated-paym ent
grants made under autho rity of Section 12 of the CFAA.
3. The State shall maintain current and complete financial records in accordance
with requirements contained in the latest Federal Aid Manual and OMB Circular (See
Appendix C).
B. Eligible Activities The following activities are eligible uses of funds granted to States
for the FLP ; however, in most cases.costs incurred prior to issuance of the grant cannot
be reimbursed: .
1. Purchase oflands or interests in lands from willing sellers for inclusion in the
FLP;
2. Facilitation of donations of lands or interests in lands to a qualified and willing
donee for f LP purposes;
3. Program administration expenses limited to indirect costs and direct acquisition
related expenses for lands and interests in lands acquired under Forest Legacy authority;
4. Establishment and documentation of baseline conditions and development ofa
Forest Stewardship Plan for a conservation easement; and
5. AON Planning and amendment.
The followi ng uses of Forest Legacy funds are not allowed as part of a Stale gran t:1: Management of acquired lands or interests in lands including, monitoring of .
.. conservation easements,
2. Enforcement actions, and
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3. Payment for appraisals of donated property when the donation represents the full
and total value.
C. Availability of Funds Project funds for any fiscal year shall be available to the State
for two years from the time they are obligated in a FS grant to the State in order to insure
that Federal funds are spent promptly to acqui re FLP projects. However, a grant may
have a maximum duration of five (5) years to allow for nonfederal cost sharing to occur.
During the 5~year life of the grant, it can be amended annually, as needed, and funds
from a new fiscal year added to the grant , consistent with the requirement that the funds
be expended within two years of the time of obligation. In no case can funds be obligated
or expended beyond the 5-year life of the grant.
II. Acquisition of Lands and Interests in Lands by States
. :All Forest Legacy acquisitions including the acquisition of lands or interests in land shall
be made in accordance with Federal appraisal and acquisition standards and procedures.
The interests in land acquired for Forest Legacy shall be adequate for Forest Legacy
purposes and be perpetual. Title to such lands or interests in lands will be vested in the
State or unit of State govenunent. These lands or interests in lands Will be managed and
administered for goals consistent with Forest Legacy conservation purposes by State
agencies or their assigns. The State agencies are responsible for <ill monitoring and
management of conservation easements and management of fee simple properties.
Lands and interests in land located within a FLA and simultaneously within other Federal
boundaries (e.g. national forest, national park, or national wildlife refuge) are eligible for
the FLP provided that the responsible Federal agency Concurs with the FLP State
acquisition. If a State has passed legislation that extinguishes claims to or restrictions on
real property, the State shall use all available authorities, including that of acting as an
agent of the U.S., to achieve the purposes of section 7(K)(2) of the CFAA.
III. Reversion of Funds for Forest Legacy Inconsistency
In the event it is determined, by the State lead agency, that it is no longer desirable to
hold lands or interests in lands acquired with Federal funding and those lands are
conveyed , exchanged, or otherwise disposed of, after providing notice to the FS, the
State shall:
1. Reimburse the FS for the current market value in proportion to the original
. Federal investment; (said reimbursements to be used to further the purposes of the FLP) ;
or
2. Exchange for other FLP eligible lands or interests in lands of at least equal market
value and of reasonably equivalent location, with public purposes that equal or exceed
those of the disposed tract, with FS approval.
--------~--- -------~ -------
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Items 1 and 2 identified above must be included in deeds or conservation easements ofall
FLP tracts as well as in the FS grant to the State. Appendix I includes suggested
language for conservation easements and deeds.
PART 3 - FEDERAL ACQUISITION PROGRAM GUIDELINES
I. Federal Acquisition Process
In the furtherance ofthe purposes of the FLP, the State lead agency with involvement of
the SFSCC and the FS will review property owner applications, prioritize tracts, obtain
State approval, and submit properties to the appropriate FS Region/Area/IITF for
funding. Upon approval for funding, the FS will proceed to acquire from willing sellers,
conservation easements and/or other interests in land including fee acquisition ,
Federal Acquisition Procedures must be followed when Federal funds are used to
complete an acquisition of land or interests in land using FLP authority. They are:
1. Federal appraisal standards must be met;
2. The landowner must be informed of the market value and that sale of the property
is strictly voluntary;
3. The landowner must be notified in writing that the property will NOT be
purchased ifnegotiations do not result in an amicable agreement;
4. Federal payment to the landowner for lands or interests inlands is not more than
the market value determined under #1;
5. Assure title is free and unencumbered relative to the purposes of the FLP; and
6. Ifrelocation is involved the requirements in PL 91-646 (42 U.S.C. 4601) must be
followed and the FS must advise the landowner prior to the acquisition..
Certain lands are not eligible for the Federal ownership option under FLP authority
because other authorities and funding sources are available for acquisition of lands or
interests in lands within these federally established areas. These include lands or interests
in lands located within National Forests, National Parks, National Wildlife Refuges, or
other Federal Govenunent boundaries. Proximity to Federal lands or the inclusion of
Federal lands within a proposed FtA does not disqualify an area for program eligibility.
Federal laws governing public lands do not apply to private property rights not acquired
by the Federal Government from willing private landowners. Interests in lands retained
by private landowners, not conveyed to the Federal Government under the FLP, are
subject to the same requirements ofthe Endangered Species Act (ESA) that existed prior
to their participation in the FLP. Conveyance of interests in lands to the Federal
Government neither enhances nor diminishes the landowner's responsibility under the
ESA. Any interests in lands acquired by the Federal Government under the FLP shall be
subject to the same requirements of the ESA as are other Federal lands.
. . .. . . . . . :
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II. Memorandum of Understanding (MOm for Coordination of the FLP
An MOU will be used to coordinate the FLP where Federal acquisition option resulting in .
Federal ownership ofFLP acquisitions occurs . The MOU will define and facilitate
partnerships between the State lead agency, FS, and other participating entities in
implementing the program, acquiring interests in lands, and sharing the costs of the
.program. The MOD shall determine how costs are shared between parties, including
administrative, management, monitoring, and capital improvement expenses. The terms
ofa MOD will determine which party is responsible for costs incurred following the
project's five-year cost-share write off period.
If individual Forest Legacy tract-MODs are needed, they become an addendum to the
.State level "umbrella" MOD. The umbrella MOD between the State lead agency and the
FS shall be developed following the Secretary's approval of the State's AON and the
establishment of the State's FLP.
The FS/State MOD is for the purpose of specifying roles and responsibilities for
implementing the program, and may address the following items:
1. Costs and Funding:
o .a. Identify direct and indirect costs expected to be incurred in establishing the FLP,
and acquiring and administering interests in lands during the first five years of the
program. Revise or renew these cost estimates as appropriate.
o .b. Identify and propose sources of cost-share matches.
2. Planning:
o .a. Document the amount of work required to complete the AON and identification
ofFLAs.
o.b. Define a process for revising existing landowner Forest Stewardship Plans, or
multi-resource forest management plans.
D.c. Identify how specific tract acquisition needs and priorities shall be established by
the State.
3. Acquisition:
·D.a. Identify who is responsible for title work, appraisals, surveys, and similar pre-
.acquisition work.
D.b. Define a process for determining the value ofdonated interests in lands.
4. Management:
D.a. Define responsibilities for management of interests in lands acquired or dedicated
to the program.
D.b. Identify possible activities needed to enhance, restore, or maintain resources to
meet the intent of the program and general responsibilities in carrying out such activities.
5. Administration:
o.a. Estimate the staff-work required to implement the Program.
.,
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D.b. Define responsibilities for processing applications to the FLP.
D.c. Establish procedures for monitoring and enforcement the terms of reserved
interest deeds 'and easements and identify who will be responsible.
o.d, Identify responsib ilities for periodic reports summari zing the achievement ofFLP
goals in the State.
III. Payment in Lieu of Taxes (PILT)
Where the Federal Government under the FLP acquires lands in fee, the Federal .
. Government will pay PILl' to the local taxing authority. No PILl' will be paid on
conservation easements.
IV. Transition to State Grant Option Program
If a State elects the State Grant Option, and there are active cases being pursued by the
FS, all parties (1"S, State, and landowner) may agree to transfer the case to the State. If
agreement to transfer is reached, then the value of the lands or interests in lands
.comprising the project may be transferred to the State by a FS grant. To facilitate
projects transferred to the State, the FS may provide the State with copies of any
appraisal s, appraisal reviews, title reports, option contracts and other pre-acqui sition
materials for lands that have been under negotiation by the FS.
APPENDIX A- Example of a Project Selection Calendar
This flowchart outlines the basic FLP project selection process.
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FS regional units develop a FY2005 "Project Recommendation
List" based on regional criteria, State project lists and project
briefings and submit to FS W ashington Office.
FS conducts National Review Panel representing FS and State
regions to prepare a prioritized FY2005 "Forest Legacy Project
Recomm endation List" for submission to Administra tion
FS submits FY 2005 FLP Project R~commendation List to the
Administration
FS notifies 'the House and Senate Appropriations Commi ttee
on the projec t list after it clears the Administration
State Lead Agencies receive applications for FY 2005 FLP
projects (some Sta tes have an open application process)
FS regional units submit Fr' 2005 "Project Opportunity List" to
FS Washingto n Office
. Sta te Forest Stewardship Coordinating Committees meet to
evaluate and approve applications forFr' 2005 funding
accordtngto the cri teria identified in the State AON.
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APPENDIX B- Map of the Forest Service Regions/Area/I1TF
National Association of State Foresters' (NASF) Geographic Regions:
North: All States wi thin the Forest Service's Northeastern Area.
South: All States within the Fores t Service 's Southern Region (R-8) and Internationa l Institute ofTropical
. Forestry (IITF).
West: All Stat es within the Forest Service ' s Northern (R- l ); Rocky Mountain (R-2); Southwestern (R-
3) ; Intermountain (R-4); Pacific Southwest (R-5 ); Pacifi c Northwest (R-6); and Alaska (R- lO)
. Regions.
APPENDIX C- Office of Management and Budget (OMB) Circulars
and Other Regulations
Any award of Federal financial assistance under these guidelines will be subject to the
. following or its most recent update:
1. OMB Circular A-102 (10/7/1994, amended 8/29/1997), "Grants and Cooperative
Agreements with State and Local Governments"
2. OMB Circular A-87 (5/4/1995 , amended 8/29/1997), "Cost Principles for State,
Local , and Tribal Governments" as implemented by Departmental Regulation 7 CFR
3016, "Unifo rm Administrative Requirements for Grants and Cooperative Agreements to
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State and Local Governments"
3. OMB Circular A-IlO (11/19/1993, amended 09/30/1999), "Uniform
Administrative Requirements for Grants and Other Agreements with Institutions of
Higher Education, Hospitals and Other Non-Profit Organizations"
4. OMB Circular A-I22 (6/1/1998), "Cost Principles for Non-Profit Organizations"
5. OMB Circular A-B3 (06/24/1997), "Audits of States, Local Governments, and
Non-Profit Organizations" as implemented by Departmental Regulation 7 CFR 3050,
"Audits of State and Local Governments" OMB Circular A-89 (8/17/1984), "Catalog of
Federal Domestic Assistance"
6. 7 CFR 3017, Government Debarment and Suspension (Nonprocurement) and
Government-wide Requirements for Drug-Free Workplace (Grants), and '
7. 7 CFR 3018, New Restrictions on Lobbying.
8. 7 CFR 3019, Uniform administration requirements (Higher education, hospitals,
and non-profit organizations"
APPENDIX U- Examples of Cost Share Calculations ,
Equation for Calculating Cost Share Reguirement
(Federal FLP Share) X (0.333) = the minimum Non-Federal Contribution
OR
(Total Project Costs) X (0.75) = the maximum Federal Contribution
Principals to Guide Calculating the Cost-Share Reguirements
To calculate the cost share requirement, the Program Manager should use the Federal
FLP contribution, and not the total project costs.
The cost share requirement should be at least 33.3% 'ofthe total Federal FLP contribution
, towards the project, which will equal at least 25% of the total FLP project (Federal FLP contribution plus
cost share). .
The Federal contribution (Forest Service's FLP plus all other Federal contributions)
cannot exceed 75% of the total project costs (all cost requirements to complete the project, including
Federal and non-Federal contributions).
The non-Federal cost share portion cannot be used as cost share for another Federal
program that also requires a cost share.
Example 1- The FLP is going protect Jane Smith's 3,000 acres tract. The total costofprotecting that land
is.U million.
Total Project Federal Non-Federal Other Other non-
Costs FLP Ff-P Federal ' Federal
Contribution Contribution Contribution Contribution
I
I EXHffiIT "B"
Federal contribution cannot exceed £750,000; therefore, the Federal contribution is not
greater than 75% of the total project costs. .
The non-Federal cost share requirement is at least $250,000; therefore, FLP funds are
adequately cost shared.
$0 I$0 I$250,000 I --'--~__....:...._J$750,000 I$1,000,000 II
I
I Example 2- John Doe Ranch is planning to conserve 6,500 acres of land . The total cost of protecting theland is $4 million. The Federal contribution, through FLP, will be $1,000,000, and the non-Federal contributors will provide $3,000,000, which includes a cost-share component for the FLP.
I
I
Total Project Federal Non-Federal Other Other non-
Costs FLP FLP Federal Federal
Contribution Contribution Contribution Contribution
$4,000,000 $1,000,000 $333,000 $0 $2,667,000
I Federal contribution cannot excee d $3 ,000,ObO; therefore , the Federal contribution is notgreater than 75% of the total project costs .The non-Federal cost share requirement is at least $333 ,000; therefore , FLP funds are
adequately cost shared.
I
Example 3-ABC Tree Company is planning to conserve 8,300 acres of land. Roth theForest Service 's FLP
and the U.S. Fish and Wildlife Service (FWS) are contnbuting funds toward the proj ect. Non-
Federal money has been secured to cover the non-Federal cost share requirements for the FLP and
FWS requirements, as well as to pay for addit ional proj ect costs.
I
II
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Total Project Federal Non-Federal Other Other non-
Costs FLP FLP Federal Federal
Contribution Contribution Contribution Contribution
S4,000,000 $1,000,000 $333,000 $1,000,000 $1,667,000
Federal contribution cannot exceed$3 ,000,000; therefore , the Federal contribution is not
greater than 75% ofthe total project costs. .
. The non-Federal cost share requirement.is at least $333,000; therefore, FLP funds are .
adequately cost shared.
FLP cost share component cannot be the same as the FWS cost share component.
APPENDIX E;. Information to Facilitate Landowner Participation
I
Landowners who wish to participate in the program may be asked to provide the
following information.
1. .. . Name, address and phone number of applicant landowner.
2. All other owners of record for this tract, and their addresses.
3. Name, address and phone number of authorized agent representing landowner(s)
if applicable.
4. Location ofproperty.
5. If the landowner intends to reserve rights to forestry uses or other resource
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EXHIBIT "B"
management activities, a copy or reference to the State approved landowner Forest
Stewardship Plan or multi-resource management plan.
-6. List of the significant scenic, natural , recreational, wildlife, timber and other
resource values contained on the property.
7. Identification of all darns, dumps or waste disposal sites on the property.
8. Signed statement giving the FS and State lead agency permission to enter the
property for review and appraisal purposes.
. 9. Legal description.
10. List any encumbrances or liens existing on the property including, but not limited to
contracts, leases, or outstanding rights not of record.
11. Copy ofplat or survey map of the property, if existing. ' Ifonly a portion of the
property is being offered, identify it on a plat showing the portion offered in the context
of the entire tract. .
12. Tract acreage and total number ofacres of forests and cleared/open land.
13. List of existing permanent improvements on the tract, including houses, barns, lakes,
ponds, dams, wells, roads, and other structures, and total number of acres occupied by
improvements.
APPENDIX F- Sample Content of a Forest Stewardship Plan
Below is information from the Forest Stewardship Program's National Standards and
Guidelines. Please also refer to the Forest Stewardship Program's Planning/or Forest
Stewardship: A Desk Guide as well as States' Statewide Forest Stewardship Plans for
additional information on Forest Stewardship Plans. -
Landowner Forest Stewardship Plans must:
be prepared or verified, as meeting the minimum standards of a forest
stewardship plan, by a professional resource manager. .
identify and describe actions to protect, manage, maintain and enhance
.relevant resources listed in the law (soil , water, range, aesthetic quality, recreation,
timber, water, and fish and wildlife) in a manner compatihle with landowner objectives.
• be approved by the State Forester or a representative of the State Forester.
• involve the landowner in the plan development by setting clear objectives
and should understand clearly the completed plan. - .
A well prepared plan will:
Clearly state landowner objectives. -
• Have a cover page.
• Pro vide tor authorship and /or signature lines within the document.
The plan preparer Should consider and evaluate resource elements present and include
a brief description of those that are applicable and their importance to the ownership.
-, Resource elements to be considered are: .
• Soil Interpretations
Water
Range
I
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• Aesthetic Quality
Recreation
. • Timber
Fish
Wildlife
Forest Health
Archeological, Cultural and Historical Sites
Wetlands
Threatened and Endangered Species
Management recommendations, or where appropriate, alternative strategies should be
provided for those resource elements described. Prescriptions or treatments should be
integrated and stand or site specific. An ownership map drawn to scale, or photo, to
include vegetation cover types , stream and pond location with alegend will enable the
landowner to implement the plan.
Landowners ' understanding may be improved by including activity summaries and
appendices. Appendices might include:
Description of assistance available and incentive programs
Educational materials
• A glossary oftenns
• An explanation of applicable Federal, State and lor county regulatory
programs, especially as they appl y to: · . .
a . Archeological, cultural and historical sites ..
b. Wetlands.
c. Threatened and Endangered Species.
These last three items are covered by legislation other than the Cooperative Forestry
Assistance Act of 1978, as amended by title XII of the Food, Agriculture, Conservation
and Trade Act of 1990 (16 U.S.C . 2101 , et seq .), but mustbe considered for Federally
funded programs. . .
The professional resource manager should discuss the Forest Stewardship Plan
with the landowner, following completion, to assure understanding.
APPENDIX G- Real Estate Record Keeping
Since Forest Legacy acquisitions are perpetual, record keeping is important. Each State
shall maintain pennanent records for all Forest Legacy properties. The following
information is recommended to be maintained by the conservation easement holder:
A. Landowner information (name, address, phone) '.
B. Nomination form (including notification to landowner that property will not
be purchased ifnegotiations do not result in amicable agreement)
C. Landowner Inspection Consent Agreement . .
D. Baseline documentation
I
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E. Option agreement
F. Deed of Conservation Agreement
G. Additional warranty deeds, covenants, restrictions
H. Title Insurance Policy
I. Appraisal
J. Appraisal review
K. Forest Stewardship Plan or equivalent
L. Notification of county or local government
M. Closing statem ent
N. Copies of check or documentation of EFT or other form ofpayment
O. Copies of grant reimbursement or expenditure
The following items should also be maintained as part of the record:
1. Landowner correspondence
2. Evaluation criteria
3. Tracking/documentation ofnegotiation steps
4. State Forest Stewardship Coordinating Committee recommendation
5. Press release ' .
6. Monitoring records/history
APPENDIX H- Required Qualifications of an Appraiser or Review
·Appraiser
· A. Appraiser - In order to he a qualified appraiser .for purposes ofFLP appraisals,
an individual must be:
1. a Federal land acquisition agency staff appraiser who
a. is certified as a general appraiser in compliance with OMB·Bulletin 92..,06; and .
b. has completed training in application of the December 2000 ·edition of Uniform -
·Appraisal Standards/or Federal Land Acquisitions (UASFLA)*. appro ved for appraiser
continuing education credit in the State where the appraiser is certified, or .
2. a nonfederal staff or fee appraiser who
a. is certified as a general appraiser in the state where the appraised property is
located, or can obtain reciprocity or atemporary practice permit in the state where the
appraised property is located, and
b. has, within the past 10 years, completed at least the minimum classroom hours of
non-duplicative education prescribed for the certified general real property appraiser
classification by the Appraisal Standards Board of The Appraisal Foundation, and
c. has completed at least 12 self-contained or summary appraisal reports of
properties similar in s cope and complexity to the appraised property in the preceding
·three years , and .
d. . has completed training in application ofthe December 2000 edition of Uniform
Appraisal Standards for FederalLand Acquisitions approved for appraiser continuing
education credit in the state where the appraiser is certified.
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The qualified appraiser shall prepare an appraisal report in compliance with the
Uniform Appraisal Standards for Federal Land Acquisitions and supplemental written
appraisal instructions issued by the client. Federal land acquisition agencies are the
member agencies of the Interagency Land Acquisition Conference.
B. Review Appraiser- In order to be a qualified review appraiser for purposes of FLP
appraisals, an individual must be:
1. a Federal land acquisition agency staff appraiser who
a. is certified as a general appraiser in compliance with OMB Bulletin 92-06, and
b. holds specific delegated authority to review and approve or recommend appraisals
for agency usc, and
c. has completed training in application of the December 2000 edition ofUASFLA*
approved for appraiser continuing education credit in the State where the reviewer is
certified, or
2. a nonfederal staff or fee appraiser who
a. is certified as a general appraiser in the State where the appraised property is
located, or can obtain reciprocity or a temporary practice permit in the state where the
appraised property is located, and
b. has, within the past 10 years, completed at least the minimum classroom hours of
non-duplicative education prescribed for the certified general real property appraiser
classification by the Appraisal Standards Board ofThe Appraisal Foundation and at least
32 classroom hours of approved training in appraisal review, or otherwise demonstrates
competency in appraisal review in compliance with the Competency Rule of the Uniform
Standards ofProfessional Appraisal Practice (USPAP), and
c. has completed at least 12 self-contained or summary appraisal reports of
properties similar to the appraised property in the preceding three years or at least 12
technical appraisal review reports for appraisal reports ofproperties similar in scope and
complexity to the appraised property in the preceding three years, and
d. has completed training in application of the December 2000 edition of Uniform
Appraisal Standards for Federal Land Acquisitions approved for appraiser continuing
education credit in the state where the reviewer is certified.
I
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The qualified review appraiser shall prepare a technical appraisal review report that
includes a determination of whether the appraisal report under review complies with the
Uniform Appraisal Standards for Federal Land Acquisitions.
Federal land acquisition agencies are the member agencies of the Interagency Land
Acquisition Conference.
*The seminar, Federal Land Exchanges and Acquisitions: Appraisal Issues and
Applications, offered by the American Society of Farm Managers and Rural Appraisers
and the Appraisal Institute is the only acceptable substitute for UASFLA training.
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APPENDIX 1- Requirements and Suggestions for Conservation
Easements and Deeds
The Purpose and Authority and Reversion clauses are required in all FLP easements '
and deeds. Below are examples of language that States have used to meet that
requirement:
A. Purpose and Authority Clause
,Example I:
WHEREAS, the Conservation values of the Property are consistent with the goals of the
Forest Legacy Program and the establishment of this conservation easement will provide
public benefits by:
preventing future conversions of forest land and forest resources; protecting and
enhancing water quality and water supplies; protectingwildlife habitat and
maintaining
habitat connectivity and related values to ensure biodiversity; protecting riparian
area;
maintaining and restoring natural ecosystem functions; and maintaining forest
sustainabilityand the cultural and economic vitality ofrural communities.
WHEREAS, the specific Conservation Values of the Property are documented in an
inventory of relevant features ofthe Property. The data and explanatory text are
presented in the Baseline Documentation Report, dates .;__' which consists of reports,
maps, photographs, and other documentation that the parties agree to provide.
This Easement acquisition is authorized by the Cooperative Forestry Assistance Act of
1978, as amended by section 1217 of the Food, Agricultural, .Conservation and Trade
Act of 1990 (104 Stat. 3528 ; 16 u.S.C.Section2103c). ' ' ,
Example 2:
The purpose of this easement is to effect the Forest Legacy Program in accordance with
the provisions ofTitle XII of the Food, Agriculture, Conservation and Trade Act of 1990
(16 U.S.C. - 2103c) as amended, on the herein described land, which purposes include
protecting environmentally important forest areas thatare threatened by conversion to
. non-forest uses and for promoting forest land protection and other conservation
opportunities. ,The purposes also include the protection and preservation of important'
scenic, cultural, fish, wildlife and recreational resources, riparian areas, and other
ecological values, and to ensure that the Property is available for the sustainable and cost
effective harvesting afforest products in a silvicultura1ly sound manner, all ofwhich
meet the objectives of the Forest Legacy Program. The purposes also include
encouragement ofmanagement for and the production of economically sustainable and
commercially viable forest products consistent with the other purposes of this easement
and also include the long-term protection of the Conservation Property's capacity to
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produce economically valuable forestry products, and the encouragement of management
ofthe property for industrial or commercial forestry only if consistent with the other
purposes of this Conservation Easement.
The Parties agree that the purpose of this easement is also to assure that the Property
herein described as Schedule "A"and hereby encumbered as set forth in Schedule "B"
will be retained forever in its existing natural, scenic and forested condition and to
"prevent any use of the Property that will significantly impair or interfere with the
conservation values of the Property. The Grantor intends that this easement will
confine the use of the Property to such activities specifically enumerated herein which
are consistent with the overall purposes of the easement by protecting the following
particular values of the casement area: specifically the scenic, cultural, fish, wildlife
and recreational resources, riparian areas and similar ecological values.
Example 3:
WHEREAS, the clearly delineated open space conservation goals and objectivesas stated
in Forest Legacy Program pursuant to Section 1217 ofTitle XII of the Food, Agriculture,
Conservation and Trade Act of 1990 (16 USC Section 2103C) which was created "to
protect environmentally important private forest lands threatened with conversion to non-
forest uses" has awarded a Forest Legacy grant in to the Grantors for purchase ofa
portion of the value of the Easement herein conveyed for a conservation easement on
forestal, agricultural, and open space land. " " "
Example 4:
"The purpose of this easement is to effect the Forest Legacy Program in accordance "
with the provisions ofTitle XII of the Food, Agriculture, Conservation and Trade Act
of 1990 (16 U.S.c. 2103c) on the herein described land, which purposes include
protecting environmentally important forest areas "that are threatened by conversion to
nonforest uses and for promoting forest land protection and other conservation "
opportunities. The purposes also include the protection of important scenic, cultural,
fish, wildlife and recreational resources, riparian area, and other ecological values. .
Ex~ple 5:
"The purpose of this conservation easement is to restrict the exercise of all development
rights, residential, commercial or otherwise, on the easement area and to protect the
scenic and recreational values ofsaid easement area from conversion to non-forest uses
while at the same time allowing for the use of the area for commercial forestry and
public recreation purposes consistent with the stated purposes, standards and general
intent expressed in Title XII of the Food, Agriculture, Conservation and Trade Act of
1990 (16 USC 2103c) and the requirements of Section 7 for the Forest Legacy Program,
B. Reversion Clause:
I
I'
I
I ,
I
I
I
I
I
I
I·
I
I
EXlllBIT "B"
The Easement Holder acknowledges that this Easement was acquired with Federal funds
under the Forest Legacy Program (P.L. 101-624; 104 Stat: 3359) and that the interest
acquired cannot be sold, exchanged, or otherwise disposed, except as provided in Section
5.A, unless the United States is reimbursed the marke t value of the interest in land at the
time of disposal. Provided, however, the Secretary of Agriculture may exercise
discretion to consent to such sale, exchange, or disposition upon the State's tender of
equal valued consideration acceptable to the.Secretary.
APPENDIX J- Sample Content for Baseline Documentation
The following list has been modified from the Checklist included in the Land Trust
Alliance and Trust for Public Land's The Conservation Easement Handbook (1988).
1. Cover Page
including name and location of property, signature of the author/collector and date
2. Table ofContents
3. Owner Acknowledgement of Condition (see Treas. Reg. Section 1.170A-
14(g)(5)(i)(D).
4. Background Information
• Ownership information (name, address , and phone number ofproperty
owner)
• Historical information on the donation/acquisition (brief chronological
description of events that led to the protection of the property)
Sununary ofeasement provisions (specific prohibitions, restrictions ,
retained rights, as derived from the language of the casement document)
Purpose of casement
Evidence of the significance of the protected property, as established
either by the government policy (include copies of documents)or by the long-term
protection strategy developed by the grantee
Corporate or agency resolution accepting gift (minutes of the meeting at
. which a gift is accepted or acquisition approved arc adequate)
5. Legal Condition
A copy of the signed, recorded easement document
• An assessor's parcel map
• A clear title statement or preliminary title report, noting any liens against
the property that could compromise its natural qualities or invalidate the easement
Copies of any other relevant easements or water rights associated with the
property
.6. Ecological Features
A general description of the ecological features that the easement seeks to
protect, such as forest and plant communities, soil characteristics, and habitat.
• The Forest Stewardship Plan should be used as a guide to determine what
information is needed.
An inventory ofrare, endangered, and/or threatened species and habitat
found on the property
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Reports from wildlife biologists or other specialists that document the
status of significant natural clements
7. .Agricultural Features
Intensity of grazing (can be determined by experts and expressed in
"animal units " per acre) and fanning
• Level of pesticide use
8. Sceni c Features
• Official policies citing property's scenic value
• Number of people who frequent nearby public places (roads, trails, parks)
from which they can view property
. 9. Archeological, Cultural and Historical Features
Archeological, cultural and historical sites and resources found within the
property, with a focus on those resources that the easement seeks to protect.
10. Human Created Features
Improvements (structures, trails, fences, wells, power lines , pipelines,
irrigation systems, etc.)
Recreation/tourism attractions.
Trespass damage and disturbed land (stray animals, introduced species
evidence of vehi cular trespass, etc.)
11. Photographs
Aerial photos, if appropriate
• On- site photos (be sure to record key photo points, record distance and
azimuth from structures or other fixed points, and sign and date all photos)
12. Maps
Astate map showing easement location
An 8 W' X 11" section of a local road map showing easement location
• The largest scale U.S . Geological Survey topographical map available
(usually at a scale of 1:24,000, called a 7-1/2 minute scale), showing easement
boundanes
. ]3 . Survey
• Surveys generally are not required, . .but may be helpful
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For additional Information on Baseline Documentation:
' . LandTrust Alliance .2001. Working Forest Conservation Easements.
Land Trust Alliance and Trust for New Hampshire Lands. 1991. The
, . . . . . Conservation Easem ent Stewardship Guide.
.: . Land Trust Alliance and Trust for Public Land. 1988. The Conservation Easement
Handbook.
. : . .
AIJPENDIX K- Sample Graphics and Signs
' " . ', ' ;" .
The following are sample graphics for the Forest Legacy Program that can be used for
.' signs, newsletters.articles, and other Forest Legacy Program related documents.
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~ Reference toPLP;
r Descriptionofland
conservation;
~ Identify contact .
. information;
- Addresspublic
access;
~ Jncludepurticipunts'
logos; or
~ Otherite7nS.
Optional Text.Box
thatcan im.1ude:
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STEVEN C. MOORE Pro Hac V ice .
NATIVE ANJERICANRIGlITS FUND
. 1596 Broadway
Boulder, Colorado 80302
Telephone: (303) 447-8760
.Attorneys for Plaintiff
PELE DEFENSE FUND
IN TIIE CIRCplT COURT OF THE THIRD CIRCUIT
FilED
20ij2~: 1 2
C OnAWA. CLERK
. THIl~ D CIRCUIT COURT
STATEOf HAWAII
CIVIL NO. 89-089 (Hilo)
(Declaratory Judgment/Injunction)
FINAL JUDGMENT;
EXlllBITS. "A" AND "B"
Trial Date: August 2, 1994
Judge : Han. Riki May Amano
STATE OF HAWAIl
FINALJUDGMENT
Exhi bit "e"
Plaintiff,
Defendants.
Pursuantto the Findings ofFact and Conclusions ofLaw entered herein on
. VB.
....
- Clerk, Third Clre:ui'·Court, ·S'" lo of HawaII
PELE DEFENSE FUND, .
A.UG ~~ 6 2002, this court hereby enters nJDGMENT finally resolving all claims as to all
(hereby certify that this Is a full, true and correct
COpy~hfile in thisoffice..
THE ESTATE OF JAMES CAMPBELL,
D ECEASED; W.H: MCVAY AND P.R.
CASSIDAY, in their fiduciary capacity as
Trustees under the Will and the Estate of
James Campbell, .
. :.ALANMURAKAMI 2285
NATIVE HAWAIIAN LEGAL CORPORATION
1164 Bishop Street, Suite 1205·
Honolulu, Hawaii 96813
Telephone: (808) 521·2302
JAi\ffiSM. DOMBROSKI 3622 .
LAW OFFICES OF JAMES M. DOMBROSKI
P .O. Box 751027
, Petaluma, California 94975
. . ·Telephone: (707) 762-7807
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parties in favor ofPlaintiffPele Defense Fund (hereinafter PDF) and against the Estate ofJames
, ,
Hawaiian subsistence or cultural practitioners who are descendants of the
inhabitants ofthe Hawaiian Islands prior to 1778;
Person or persons accompanying Hawaiian subsistence or cultural
practitioners described in (a); or
;.' . .
(b)
(a)
(c) Persons related by blood, marriage or adoption to Hawaiian subsistence or
cultural practitioners described in (a).
For purposes ofliability, all persons listed above are not invitees ofthe owner of2.
the land.
.Campbell as follows:
1. The Estate ofJames Camp~eIl, its Trustees and each of their respective agents,
3. Notwithstanding that this judgment includes a "permanent" injunction, the Estate
of James Campbell and successor owners ofthe land, are not 'barred from and may seek to .
develop the undeveloped portions ofthe .land consistent with applicable law; and PDF may
oppose further development by lawful me8;Ils.
. employees, offigers, heirs, personal representatives, successors, assigns, and beneficiaries,
including successors in interest to 27,785.89 acres oflandsituat~fu. thePUlla District ofthe
County of'Hawai'i, State ofHawai'i (hereafter, the "land"), as described in the attached Exhibit
"N', are permanently enjoined from excluding the following persons from entering the
undeveloped portions of the land and using the developed portion for reasonable access to the
. undeveloped portions, (the developed areas.are defined on Exhibit B attached hereto), to perform
..
customarily and traditionally exercised subsistence and cultural practices:
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4. The owner of the land shall give PDF notice of any and all proposed future .
.. development prior to application for any state or county permits, or the initiation of any.
development-related activity that does not require such permits, On January 1 of each caleridar . :
. . . .' .
year, PDF shallinform the owner of the land ofthe name(s) and address ofits de~ignated. · .. •...... .
officer(s) for purposes of this notice.
5. PDP shall submit a monitoring plan consistent with this Judgment to the 0"'l1erof :
the land within six (6) months after entry of this Judgment. Ifthe parties are unable to agree on
the terms ofthe monitoring plan, either one or both parties may request Court instructions. . . .
6. The Court shall retain jurisdiction to enforce this JUdgment and the p~!illeni
injunction Ifenfor~ement.is necessary, any party in violation of the terms herein may be subject .:
to contempt ofcourt and sanctions, including but not limited to the payment of costs and
reasonable attorneys' fees.
7 . This judgment constitutes the final resolution of the all claims against all parties.
There are no other outstanding claims or defenses which have beep left unresolved.
DATED: Hilo, Hawaii,
~----~E~~CLT' .
.Attorneys for Defendant Trustees of the . .
Campbell Estate .
1470125.2 .
Pele Defense Fund vs. the Estate ofJames Campbell, Deceased, et al..
. .. Civil No. 89-089 (H1lo), Declaratory Judgment/Injunction
. " , . . ' ... - .-. '. .. ..
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BeliAAtnl. Ie tb. wn c.oRU or chi. "areal of led and ae an
&D&1- 011 tb. .a'o~~b -b~Im"~ ot i-d Courc ~plleaticrll 1053~ ebl coo~d1­
Ole.. of ••td poine of blliDninl r.~arr.4 to GoTarDB&nt sUrYey Tr1aDeura-
eloll Stacioa '"OJ.,V." baUlI 55,748.70 , ..t South and 22.096.90 f ..t Wa.t.
tbel!:ce r'UIU1t\'\1 ~l' u~th. ~lUn4 clocb1a. frO. tnl Scuthl-
1. 240' 0" 12" 16.000.00 fau a1cma t.aDd Co"n AppI1caUOIl 1053;
2. 320' 23' 16,220.18 f •• t llonl Pa~ca1 A of GoY.~t
Landi;
3. 240' OS' 12" 25,1140.22 f••t alO\'\I Parcel A of GoYeramcat
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Wao Kele 0 puna Operations and Management Funding Scenarios:1
I
1). Minimal operations cost:
Minimal Signage for safely $3000
TOTAL
2). Improved operations cost:
- Access Improvements-
and reforestation of cleared areas)
. . - Administrative costs -
- Utilization ofDOFAW Base yard Office space
- Minimal enforcement
$53,000
$10 ,000
$5,000
$10,000
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$2000/yr
S2000/yr
$lOOO/yr
$5000/yr
$4000/yr
$3000/Yr(fence materials, hel icop ter time,
SSOOO/yr (trail s and roads maintenance/repairs
$8000/yr (trai ls and roads maintenance/repairs
$10,000
$5,000
$10 ,000
$10 ,000
$30,000
$20,000
$10 ,000
$5,000
$75,000 + $53,000 = $128 ,000
$3000
-$2000/yr
$2000/yr
$ ] OOO/yr
$5000/yr
- $4000/)'T
$3000/yr (fence materials , helicopter time,
- Fire suppression capacity
- Management plan development
- ENs
" Expansi on of hun ting program
- Establishment of perm it system
TOTAL
......,.
A.NNUALLY:
- Basic periph eral Invasi ve Species Control-
- DLNR Vehicle Usage-
- Fire Pre-suppression-
- Endan gered Speci es Mgmt-
- Basic Field Staff Time-
- Misc. expenses-
cement, etc. as needed)
Minimal Signage for safety
Basic peripheral Invasive Species Control-
- DL1\TR Vehicle Usage- .
- Fire Pre-suppression-
- Endangered Species Mgrnt-
- Basic FicId Staff Time-
- Misc. expenses-
cement, etc. as needed)
- Access Improvement s-
and reforestat ion of cleared areas)
- Administrative costs -
- Utilization of DOFA W Base yard Office space
_ - - Minimal enforce ment
I.
I
I
1
1
1
I
I
1
1
I ··..
1
1
1_···. .
II
I
I
I
I
I·
I
I
I.
1
I.
1
I
I
I·
3). Ideal Operations Costs:
Minimal Signage for safety
Basic peripheral Invasive Species Control-
- DLNR Vehicle Usage-
- Fire Pre-suppression-
- Endangered Species Mgmt-
- Basic Field Staff Time-
- Misc. expenses-
. cement, etc. as needed)
- Access Improvements-
and reforestation of cleared areas)
- Admin istrative costs -
- Utilization of DOFAW Base yard Office space
- Minimal enforcement
- Fire suppression capacity
- Management plan development
-EA's
- Expans ion of hunting program
- Establishment ofpermit system
. - Coordinator
- Designated vehicle for Coordinator
- Adequate enforcement
TOTAL
GRAND TOTAL
$3000
$2000/yr
$2000/yr
S1000/yr
$5000/yr
$4000iyr
$3000/yr (fence materials, helicopter time, .
$8000/yr (trai ls and roads maintenance/repairs
SlO,OOO
$5,000
$ \0,000
$10,000
$30,000
$20 ,000
$10,000
85 ,000
$50,000
$30,000
$20,000
$100,000 + $75,000 + $53,000 = $228,000
$228,000
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Geothermal Working Group Report
Evaluating geothermal energy as the primary resource
for baseload power in the County of Hawaii
01 January 2012
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Geothermal Working GI"OUp Report
Sections
I. Executive Summary
II. SCR 99 and Corresponding Report Sections
III. Geothermal Working Group Evaluations
IV. Recommended Steps for Hawaii State Legislators
V. Geothermal Development in Hawaii
VI. References to Subject-Matter Experts
Natural geothermal reservoir
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Appendices
Appendix A Sena te Concur rent Resolution 99
Appendix B Composition of the Working Group
Appendix C Geoth ermal Working Group M inutes
Appendix D Ac tivities to Date
Appendix E Indi viduals & Organizations Speaking to the Working Group
Appendix F Q& A with HELCO
Appendix G Energy Return On Investment by Dr. Charles A. S. Hall
Appendix H Cha rles Maxwell interviewed by Wallace Forbes
Appendix 1 Association for the Study of Peak Oil & Gas Conference
Appendix J Strategic Risks and Opportunities for Business
Appendix K Geothermal Development in Hawaii
Appendix L Warrant y Deed and Grant of Access Ease me nt, Jul y 11 , 2006
Appendix M Me morandum of Agreeme nt Between the Department of Land and Natural Resources,
State of Hawaii and the Offi ce of Hawaii an Affairs
Appendix N Development of Iceland 's geotherma l energy potenti al for aluminum production - a
. critica l ana lys is by Jaap Krater and Miriam Rose
Appendix 0 Barriers to Geothermal Development
Appendix P Th e Economic, Environmental, and Soci al Benefits of Geothermal Use in Hawaii
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1. Executive Summary
.. i I
Hawaii's geological access to Earth's energy
... t
,
f~ · • ,. •• ' • ~
"
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1.0 10
....
SCR 99 established the Geothermal Working Group to evaluate geothermal energy as the primary
source of baseload power for electricity in the County of Hawaii. An analysis of technical data and
of expert testimony provides convincing rationale to develop local renewable energy plants and
transition away from the county 's dependence on petroleum-fueled generators for baseload
electricity. Eaeh stage of development must consider public safety and environmental concerns.
Funding for research is required to ensure that the transition never harms people, property, or
wildlife and that a robust and reliable supply of energy is always available. It is critically important
to the welfare of all Hawaii residents that we begin to develop local energy immediately.
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
Geothermal Working Group Report
The Geothermal Working Group's principal findings:
- Geothermal is a renewable resource indigenous to the island of Hawaii that is dissociated from
the price volatility of petroleum fuels .
- Geothermal can be a key component in a diversified energy portfolio for Hawaii County, both for
the electrical grid and for transportation.
- In Hawaii , geothermal is a firm-energy resource at lower cost than fossil fuel.
- Developing multiple geothermal plants is the most prudent approach.
- Geothermal has the potential to supply base load electricity; long term reliability and the ability to
supply grid management services (currently supplied by conventional fossil-fueled power plants)
must be demonstrated in order to consider geothermal as the primary energy resource .
- With geothermal power plants, agricultural fertilizers, hydrogen, oxygen, and business-enterprise
power can be produced for off-peak rates during the hours of curtailed electrical demand.
Charging station for electric vehicles
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II. SCR 99 and Corresponding Report Sections
BE IT RESOLVED by the Senate ofthe Twenty-fifth Legislature of the State ofHawaii, Regular Session oj'2010,
the House ofRepresentatives concurring, that the COl IJl(l' ofHawaii is requested to establish, convene. and
fa cilitate a working group to analyze the potential development ofgeothen nal energy as the primary energy source
to meet the baseload demandfor electricity on the Big island
See:
Appendix A Senate Concurrent Resolut ion 99, Sponsor: Russell S, Kokubun
Appendix B Composition of the Working Group
Appendix C Geothermal Working Group Minutes
BE IT FURTHER RESOLVED that the working group consist ofe leven members with the Mayor ofHawaii
County designating the chairperso n, including:
The Hawaii Count)' Energy Coordinator; or designee;
One member designated by Hawaii Electric Light Company;
One member designated by the Big island Labor Alliance;
One member designated by the Ha waii island Economic Development Board, Inc.;
One member designated by the Chairperson ofthe Public Utilities Commission;
The Hawaii island Office ofHawaiian Affairs Trustee, or designee;
One member designated by the Director ofB usiness, Economic Development, and Tourism ;
One member designated bv the Chairperson ofthe Board ofL and and Natural Resources ;
One member who is a representative ofa non-profit, environmental group to be selected by the President ofthe
Senat e;
One member who is a represe ntative ofa cultural organiza tion to he selec ted by the Sp eaker ofthe House (?I'
Representatives: and
One member representing West Hawaii to be selected b)' the Mayor ofHawaii County:
Sec:
Appendix B Composition of the Working Group
BE IT FURTHER RESOLVED that the working group consider the potential impacts ofexpanding geothermal
energy production on native habitats. pristineforest environments, and native Hawaiian values and practices, and
recommend mitigative measures to ameliorate any adverse impacts that may be caused by geo thermal energy
production expansion
See:
Environmental Impacts
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Geothermal Working Group Report
BE IT FURTHER R ESOL VED that the working group also consider what improvements may be requiredfor the
electricity transmission system and whatfunding may be availablefor such projectsfrom the United States
Department ofEnergy
See:
Infrastructure and Engineeri ng Considerations
BE IT F URTHER RESOL VED that the working group is requested to include afeasibility and cost-benefi t
analysis ofusing geothermal energy as the primary enel:!!..1' so urce to meet baseload demand 0 11 the Big Island,
including all analysis ofcommunity , environmental. and economic benefits
Sec:
The Cost of Energy
Community Benefits
Royalties Disbursement
BE IT F URTHER RESOLVED that any community benefits analysis include the possibility andfeosibilitv of'
establishing a conununitv benefits package that includes the distribution ofroyalties derivedfrom geoth ermal
energy production to impacted communities, and strateg ies to ovoid passing cos ts onto the customer
See :
Community Benefits
Royalties Disbursement
Appendix D Acti vities to Date
Appendix L Warranty Deed and Grant ofAccess Easement, July 11 , 2006
Appendix M Memorandum of Agreement Between the Department of Land and Natural Resources,
State of Hawaii and the Office of Hawaiian Affairs
BE IT F URTHER RESOL VED that the working gro up isfurther requested to include a detailed accounting ofthe
geothermal royalties collec ted by the State, the County ofHa waii. and the Office ofHowaiian Affairs . including
h01 \' those entities distribute and lise the royalties
Sec :
Royalties Disbursement
BE IT FURTHER RESOLVED that the Count y ofHawaii is requested to pro vide all interim report to the
Legislature 110 later than twenty days prior to the convening ofthe 2011 Regular Session, and thefinal report ofthe
working group to the Legislature no later than twenty days prior to the convening ofthe ]012 Regu lar Session
See:
Geothermal Working Group Interim and Final Reports
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BE IT FURTHER RESOLVED that certified copies ofthl« Concurrent Resolution be transmitted to the Governo r,
the Chairperson ofthe Board ofL and and Na tural Resources, the Director ofthe Department ofBusiness.
Economic Development, and Tourism, the Chairperson ofthe Office ofHawaiian Affairs the Mayor ofHa wai i
County, the Chairperson ofthe Hawaii Island Economic Development Board, Iuc., the Cha irperson ofthe Public
Utilities COli/miss ion. the President oft lte Hawaii Electric Ligh t Company, and the President ofthe Big Island
La bor Alliance
Coordinated through Hawaii County Mayor's Office Administrative Services
r\..r-:j
, ~ I I
Hawaii 's geothermal pow er plant produces 30 megawatts of power
CONFiDENTiAL - PROPERTY or GEOTHERMAL WORKING GROUP - HA'vVAIl COUNTY Page 8
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
Geothermal \"/arking Group Repo r t
Overview
Geotherma l energy can be devel oped to become the cheapes t form of base load power for Hawaii
County. There arc no imp ortation or storage costs. Using geotherma l as the primary source of
baseload power will permit the cou nty's busin esses to be more competit ive with the rest of the
wo rld. Using geotherma l as the primary source of baseload power will also help folks on the lowest
rungs of the economic ladder-those who struggle with the cost of serv ices .
In addition to stability and afforda bility, geothe rma l can leave less of an env ironmental impact than
the comme rcially-available baseload power sources of electrici ty. There are no greenhouse gases,
emiss ions and no oil spill risks.
Th e lower rate s of off-peak geotherma l electri city encourage the produ cti on of ammo nia locally.
Ammonia is an efficient hydrogen carrier that can be used to power interna l com bus tion engines
and as an aid to local agricu lture as fertilizer. Light- indu stry business parks construc ted ncar
geotherma l energy plant s ca n use excess heat as a resource for heat ing vegetable and tropical
flower hothouses, drying wood, and dryin g fish.
Benefits of geothermal energy to the community include sharing in geothermal royalties. In
accordance with state law, the geotherma l royalties are paid directly to the Department of Land and
arura l Resources who allocate the royalti es in thr ee ways :
1. Department of Land and atural Resources rece ives 50%
2. County of Hawaii receives 30%
3. Offi ce of Ha waiia n Affa irs (OHA) receives 20%
Potenti al adverse impacts are Iisted below:
- Interference with worship of the Goddess Pele
- Interference with certain Native Hawaiian practi ces
- Rain fore st destru ction
- Possible health and safety impac ts
- Disruption of the way of life for nearb y resident s
- Hydrogen su lfide and other air quality issues
oisc
- Increased strain on an inadequate infrastructure
- Impact on native fauna and flora
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The amount of geothermal royalties paid to the State of Hawaii fluctuates each fiscal year, since
power output and sale s to HELeO vary.
FISCAL YEAR TOTAL STATE OF HAWAII COUNTY OF OFFICE OF
HAWAII HAWAIIAN
AFFAIRS
1995 & PRIOR $788,6 11.86 $394,305 .93 $236,583 .56 $ 157,722.37
1996 $499,353 .00 $249,676.50 $149,805 .90 $99,870.60
1997 $546,43 1.00 $273,2 15.50 $ 163,929.30 $109,286.20
1998 $522 ,235 .00 $261 ,117.50 $156,670.50 $ 104,447.00
1999 $426,698 .00 $213,349.00 $ 128,009 .40 $85,339 .60
2000 $496,38 1.00 $248 ,190.50 $ 148,9 14.30 $99,276.20
200 1 $7 17,658 .00 $358,829.00 $2 15,297 .40 $ 143,53 1.60
2002 $477,958 .00 $238,979.00 $ 143,387.40 $95 ,59 1.60
2003 $82 ,295 .00 $4 1,147.50 $24 ,688 .50 $ 16,459 .00
2004 $678, 165.00 $339,082 .50 $203,449.50 $ 135,633.00
2005 $969,980 .00 $484,990.00 $290,994.00 $ 193,996.00
2006 $ 1,855,394.00 $927,697 .00 $556,618.20 $371 ,078.80
2007 $ 1,839,083 .00 $919,54 1.50 $55 1,724.90 $367,816.60
2008 $2 ,698,467 .00 $1,349 ,233 .50 $809,540. 10 $539,693.40
2009 $3 ,137 ,486.99 $ 1,568, 743.49 $941,246.10 $627,497.40
20 10 $ 1, 0 73, ~ 62 .00 $536,68 1.00 $322,008 .60 $2 14,672.40
Thru August $1 ,878 ,965 .00
2011
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Ill. Geothermal Working Group Evaluations
Th e Geoth ermal Working Group adv ises a course of action that leads to energy independence and
away from the dependence upon imported fuels. The Working Group advocates developing and
produ cin g a clean, renewable, and local energy port folio that includes geotherma l. Hawaiian
Electric (HECO) vice president, Robbi e AIm, wrote "Our state is 90 percent depe ndent on imported
fossil fuels for all our energy needs . Th is is no longe r susta inable. It threatens our ene rgy and
eco nomic secur ity and our environ ment. I "
There are no fossil fuel reserves in Hawaii. However, Hawaii does have natural and renewable
energy resources. Using them can provid e the means to lessen the impacts of an energy crisis.
Recentl y, HELCO perform ed high-level transmission studies to eva lua te the expansion of
geo therma l generation. These studies provid e a genera l appra isal of the transmission requirements
for additiona l geo therma l generation, but are not equiva lent to the detail ed interconnect ion studies
required for specific projects.
I From PUC testimony, Septemb er 20 11, see PUC.Hawaii. gov/doekets.
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IV. Recommended Steps for Hawaii State Legislators
- Encourage the DLNR to use geothermal royalties to identify promising geothermal sites and to
further develop the resource.
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- Make the allocation of geothermal royalties more transparent to show how benefits come back to
the community. Designate the records of the allocations to be public domain.
- In light of the probability that oil will reach $200 per barrel (Lloyds of London), the legislature is
requested to commission a study to show the economic impact of various prices of oil.
- Establish a community advisory board to offer suggestions to the DLNR about how royalties
generated by geothermal power plants are spent. The advisory board should be members of the
communities that host existing or future geothermal power plants and/or those who are most
impacted by the development of geothermal energy.
- Facilitate development of geothermal with a critical review of the geothermal permitting process,
regulatory capabilities, and possible investment incentives.
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Environmental Impacts
SCR 99 was mindful that geothermal energy development impacts adve rsely both the natural and
cultura l environment. It stated:
WHEREAS, previous geo thermal development has raised sensitive issues regarding the impacts on
native Hawaiian cultural and sp iritual practices;
WHEREAS, Hawaii need" a sustainable energy market that strikes a balance between economic,
comtnunity, and environmental priorities;
BE iT F URTHER RESOL VED that the working group consider the potential impacts ofexpanding
geothermal energy production on native habitats. pristineforest environments, and native
Hawaiian values and practices. and recomm end mitigative measures to ameliorate any adverse
impacts that may be caused by geo thermal energy production expansion;
Potential adverse impacts are listed below:
- Interference with worship of the Goddess Pele
- Interference with certain Native Hawaiian practices
- Rainforest destruction
- Possible health and safety imp acts
- Disruption of the way of life for nearby residents
- Hydrogen su lfide and other air quality issue s
- Noise
- Increased strain on an inadequate infra stru cture
- Impact on native fauna and nora
Hawaii laws say the exploration and development of geothermal resources can be permitted within
conservation, agricultural, rural , and urb an area s. That is because the vast majority of resources are
located under volcanic rift zones and usually do not impact human acti vity on the surface. Bec ause
of volcanic hazards, geothermal potential is associated with predominantly rural area s most of the
tim e and undeveloped lands where direct human impacts or occupation are min imal , such as the
Wao Kele 0 Puna rain forest.
Industri alization of these rural or wilderness areas and the implementation of an industrial activi ty-
the generation of geothermal power-is of major concern for those living adjacent to it or who value
the biological diver sity preserved in those areas.
1. The larger the quantity of geothermal energy developed, the larger the imp acts to adjacent
resident s and the environment. Proponents of greatly expanded geothermal energy expound
scenarios where major displacement of existing oil-fired electrical generation is achieved , with new
high-energy input indu stries introduced on island to facilitate the tran sition. There has been no
CONFiDENTIAL - PROPERTY OF GEOTHERMAL WORKING GROUP - HAWAii COUNTY Page i 3
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analysis done by this Working Group on the environmental or social impacts of any large scale
development scenarios .
6. The Hawaii County Civil Defen se and other County agencies playa role in the development of
geothermal energy and mitigating its adverse environmental and socia l impacts. Thi s Working
Group did not interact with these County agenc ies. 'Ne encourage future Working Groups to do so.
4. DLNR participation in future Working Groups is essential. They are a major influence in
Hawaii's land use and management. They are tasked with geothermal subzone designation . That
kind of review would be most beneficial in the education of potential "neighbors" on the slopes of
Hualalai and/or the Kawaihae region.
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2. It is apparent that under current assumptions, HELCO will not absorb more than another 10 to
20 MW of bascload geothermal energy in the ncar future (i.e . 20 I5). As stated, proponents of
greatly expanded geothermal energy envi sion scenar ios where total displacement of all oil-fired
electrical generation (100 - 200MW or more of geothermal generated electricity) is practical, with
a new high-energy input industry to absorb that energy until the electrical grid can be totally
converted from oil-based fuels.
3. Prior to any expansion of geothermal facilities, members of thi s Working Group have asked that
reviews of the air quality/hydrogen sulfide emi ssions rules , noi se regulations relating to geothermal
exploration , drilling operations, and production operations should be undertaken. Those are the
environmental impacts that caused great alarm and objection in years past.
S. Future review committees should seck input from DOH 's regulatory divisions as well. The y are
ostensibly responsible for responding to neighbor complaints and overseeing air emi ssions and
other pollutants. What is their current ability to handle and regulate and respond to emergenc y
situations? What is their role during an emergenc y, either in Lower Puna or at a new geotherm al
site on the slopes of Hualalai and /or Kawaihae?
Since the environmental impacts are site speci fic, there can be no information on the impact
without identifying the location of the resource or how it will be developed. The most critical issue
is to identify the resources available. More testing is needed. The downside of the data available on
Big Island's geothermal resources is that it is old and obtained using techniques that have been
much improved in recent decade s.
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Resource Analysis and Impact Assessment
There are two projects the Working Group recommends be funded: first , testing and identifying
spec ific locations that hold promise to be geothermal generation sites and , second, analyzing the
impact of tran sition to geothermal upon the existin g infrastructure. For example, shippers and dock
workers may lose work importing supplies for petroleum-based plant s. Funding for a study is
needed and the Working Group recommends the legi slation make it available.
A concern of neighbors to the geothermal plant in Puna is the need to plan for a possible
malfunction in the plant's operation that might lead to a rel ease of toxic gas. An Emergency
Response Plan has been prepared and is updated from time-to-time. Copies of the ERP are
distributed to all the responding agencie s and available at the Pahoa Public Library. The working
group recommends that the ERP be made available on-line for community review and information.
Some members of the Puna community insist that any expansion of PGV 's capacity be done under
the strictures of a contested case hearing. The Working Group is of the opinion that a robu st
environmental impact statement can mitigate community concerns. The contested case hearing is
not recommended at this time.
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Infrastructure and Engineering Considerations
Background Information
The electric transmission system on the Island of Hawaii is owned and operated by Hawaii Electric
Light Company (HELCO), an investor-owned utility regulated by the Hawaii Public Utilities
Commission. Hawaii Island has a land area of approximately 4,000 square miles with
approximately 80,000 electric utility customers. The transmission system is primarily comprised of
transmission lines built and operated at 69,000 volts. Currently, there are approximately 650 miles
of transmission lines with 22 transmission substations on the Hawaii Island electrical grid.
HELCO's transmission system interconnects HELCO's major generation sites at Keahole (80.8
MegaWatts), Kanoelehua (55.2 MW), Puna (34.5 MW), Shipman (13 .5 MW), and Waimea (7.5
MW), with major independent-power-producers at Hamakua Energy Partners L.P. (HEP - 60 MW),
and Puna Geothermal Venture (PGV - 30.0 MW). Other as-available generation sites are also
interconnected to HELCO's transmission system: Puueo Hydro (3.25 MW), Wailuku River Hydro
(12.1 MW), Tawhiri Power LLC (Pakini Nui) Windfarm (21.0 MW), and Hawi Renewable
Development, Inc. (10.56 MW). In addition, four dispersed-diesel units (1 MW each) arc
interconnected to the distribution system at the Panaewa substation, Kapua substation , Ouli
substation, and Punaluu substation.
The majority of the firm-capacity power plants on HELCO's system are located on the eastern half
of the island, while approximately half of the customer loads arc on the western half of the island.
HELCO finn-capacity power plants at Kanoelehua, Puna, and Shipman, and finn-capacity
independent-power-producer plants at POV and HEP arc located on the eastern half of the island.
HELCO firm-capacity power plants at Keahole and Waimea arc located on the westem half of the
island. Net power generally flows from the power plants in the East to the load centers ncar Kailua-
Kona on the westside.
There arc four basic transmission routes for this cross-island power now. Two transmission routes
follow the path of Saddle Road between Mauna Kea and Mauna Loa, then through the South
Kohala area on to Kailua-Kona. A third transmission route traverses from Hilo, through the
northeast part of the island along the Hamakua Coast, through Waimea Town and then through the
South Kohala area on to Kailua-Kona. The fourth route traverses from Hilo, through the Volcano
area, through the South Point area, continuing through South Kona on to Kailua-Kona.
The HELCO transmission network allows for redundancy in the event of an outage to a line or
system component. HELCO uses single-contingency criteria for the planning of its transmission
system, meaning the system is designed to maintain n01111al voltages and line loading in the event a
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Geothermal Working GI"OUp Report
single transmission line goes out-of-service. However, HELCO 's transmission system is not
designed to maintain normal voltages and line loadings should simultaneous outages occur in two
or more transmission lines. Because such multi-line outages can result in large and serious system
disturbances, proper operation and maintenance of HELCO 's transmi ssion sys tem is vital to
providing reliable service.
Transmission System Upgrade Study
A high level review of the transmission system upgrades required to interconnect additional
geothermal power plants on Hawaii Island was done by Hawaii Electric Light Company. Two
geothermal expansion scenarios were reviewed: one evaluated the addition of 50 MWs of
geothermal energy from the East Rift zone and the second evaluated the addition of 50 MWs of
geothermal energy on Hualalai on the West Side of Hawaii Island.
The evaluation concluded that for a 50 MW expansion on the East Rift zone, an additional
transmission line from the new facility to Hilo, and an additional cross-island transmission line
from the East side of the island to the West side would be required. For a 50 M W expansion near
Hualalai , transmission lines from the new facility to existing transmission facilities on the West
side of the island would be required but another cross-island transmission line would not be
required.
HELCO 's high-level transmission studies provide a general evaluation of transmission
requirements for additional geothermal generation, but are not equi valent to the detailed
interconnection study required for a specific project. More detailed interconnection studies would
be performed at the time a geothermal-development project was identified and more specific size
and location information was available. Cost estimates for interconnections would be developed at
that time .
Note Regarding the Next Section of the Report
Many of the issues discussed in the next section, The Cost of Energy, will be evaluated in detail as
part of HELCO's next Integrated Resource Planning process directed by the Hawaii Public Utility
Commission.
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The Cost of Energy
Geothermal generation on the Big Island
Geotherma l energy has been an imp ortan t source of elec trici ty on the Big Island since the 30-
megawatt (M W) Puna Geothe rma l Venture (PGV) plant began operation in 1993 . PGV has been
providing base load power, generally between 25 and 30 MW - approximately 20% of the
electricity deli vered by HEL CO.
Big Island residents have the highest use of their electricity in the evening, rou ghly between 6:00
and 9:00 p.m., wh en families are home at dinnertime. The peak demand on the Big Island is
approximately 185 MW. During peak hours, as we ll as during the day wh en HELCO cus to mers
demand about 160 MW, HELCO usuall y purchases as much geothermal electricity as is available.
Between midnight and da wn , however, electricity consumption is at its lowest, dropping to about
90 M W. During these hou rs, many Big Island power plants reduce their output, as there is no need
for the electricity. Th e geotherma l power plant is cur tailed durin g these off-peak hours by several
megawatt s.
Geothermal power plants worldwide generally operate as baseload facilities; that is, producing a
steady output 24 hours daily, seven days a week. Some facilities, such as PGV, do reduce output to
"follow the load" during off -pe ak hours. However, geotherma l wells are not turned on and off as
power requireme nts change; stea m is still produced , but if not used to generate electricity it
bypasses the turbines and is simp ly injected back into the earth. Thus, there is some unu sed heat
during the off-peak hours.
PGV's contract to provide ele ctri ci ty to HELCO was negotiated at a time when renewabl e
electricity was tied to the pric e of oil. The current contract run s at least to December 3 1, 202 7. It is
not expected that future contract s for renewable electricity, including any for geothermal, wou ld be
tied to oil pric es.
Potential benefits of increased geothermal power
Geotherma l energy has a number of potential benefits for Big Island resid ents. Because it doe s not
require imports of fossil fuel , it can contribute to more predictable and stable utility rates. Thi s will
be particularly important as oil becomes less availabl e and more expensive.
The environmental impacts of producing, transporting, refining and using oil will also be reduced.
The negative impaets of drilling for and shipping oil are currently "exported" to other countries ,
oft en affec ting communities with environmental standards weake r than those of the US. Within
Hawaii , we could exp ect to minimize oil spills and gree nhouse gas emissions relating to burning
fossil fuel.
Geoth ermal is a resource which is sus tainable for centuries, g iven Hawaii County 's geology. The
heat resource is ess entially inexhaustible. While indi vidual wells or geothermal fields may change
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Georhermal Working Group Repor t
over time, including changes in the proportion of liquid to vapor in the geothermal fluid, the
presence of magma due to the "hot spot" beneath Hawaii ensures that heat wi ll continue to be
present in certain locations.
Also, although it is beyond the scope of the resolution , geothermal energy can provide more than
jus t electricity. During off-peak hours , when Hawaii Island residents do not use as much electricity,
geothermal heat could be used for a variety of other purposes, such as making liquid fuels ,
charging batteries, or support ing agricultural enterprises which require heat. These enterprises
could contribute to Hawaii 's clean energy future , and can also create jobs in addition to those
needed to drill geothermal wells and operate the power plant.
State statute provides for the distribution of roya lties paid by geothermal developers for the
electricity they sell. Presently, 50% of the royalties are retained by the State of Hawaii Department
of Land and Natural Resources, while 30% go to the County of Hawaii and 20% to the Office of
Hawaiian Affairs . Additional electricity generation could provide more income to these agencies.
Pending additions to capacity
PGV and HE LCO negotiated a con tract for an additional 8 MW of capacity. If approved by the
Pub lic Utilities Commission, the contract would be highly unusual for a geothermal developer: it
would allow for fu lly-dispatchab le power. This means tha t HELCO operators would be ab le to
control how much geotherma l electricity is accepted on the grid, essen tiall y allowing PGV's output
to follo w instantaneous changes in the load as well as providing peaking power. Additionally, the
facility would add inertia to HELCO 's sys tem, which would help with grid stability. As is current
practice, if steam from the geothermal wells is not needed for electricity, it will be injected into the
reservoir. These additional 8 MW can be generated without additional production or injection wells
being dri lied.
In addition, PGV has obtained County and State permits to double its capacity to 60 MW, which
would involve drilling additional wells. Though there is presently no demand for this amount of
additional power on the Big Island, successful demonstration of fully dispatchable geo thermal
power could lead to more opportunities for expanded use of geothermal energy to meet existing
demand.
The Big Islan d's geotherma l resour ce
A number of assessments of the geothermal resource throughout the Hawaiian Islands have been
conducted over the dec ade s, with the mo st recent state-supported report produced in 2005 . Thi s
report, "Assessment of Energy Reserves and Costs of Geothermal Resources in Hawaii ,"
calculated the geothermal reserves for the state. Note that "reserves" is different from the total
resource-estimates of reserves reflect the amount of recoverable heat energy anticipated to be
present at drillable depths , while the total resource includes all underground heat and is a larger
number.
CONF!DENTIAL - PROPERTY OF GEOTHERMAL WORKING GROUP - HAWAII COUNTY Page !9
Geothermal vvor king Group Report
Reserves were calculated for Big Island resourc e areas, including the Kilauea Ea st Rift Zone
(KE RZ) as well as other rift zon es. The combined minimum capacity for the Big Island is
estimated to be 488 MW, but 1,396 MW is cons idered the most likely amount of reserves.
Th e ca lculation of reserves involves assumptions about the amount of heat which ean be expec ted
to be recovered at the surface and the efficiency of convert ing that heat to electricity. The
calculation tak es into account the reservoir area, its thickness, its average temperature, its average
rock porosity, and other factors. It docs not, however, imply that this energy can be exploited
comm erc ially.
It is highly likel y that the commerc ially developable geotherma l resource is smaller than the
reserves. Th ere is sign ifica nt unc ertainty, regarding reservoir characteristics . In some areas,
conditions may not support geothermal development; for instance, there may be heat but not
sufficient fluid to transpor t the heat to the surface. In other areas, such as national parks,
geotherma l power plant s cannot be developed.
The following table lists the estimated reserves for various Big Island rift zones, according to the
2005 assessment mentioned above . The smaller number is the calculated minimum capacity of the
rift zon e, with the larger number being the most likely capac ity, refle cting the arithmetic mean.
It should be noted that actual exploratory measures should be employed to confirm or modi fy these
ca lculations . An updated assessment, ineluding additiona l exploration , could provide more accura te
numbers.
Puna Geoth ermal Venture has stated that they bel ieve their leasehold in the lower KERZ is capable
of producin g 200 MW, which is consistent with the esti mates given below.
Table] . I Estimated Geothermal Reserves, Island of Hawaii!
~itt Zone Minimum capacity (M W) Mean Capacity (M w )
Lower KERZ ]81 438
Upper KERZ 110 339
Lower Kilauea SW RiD 64 193
Upper Kilauea SW Rift 68 201
Mauna Loa SW Rift 35 126
Mauna Loa NE Rift 22 75
Hualalai 7 25
rrOTAL (rounded) 488 1396
I GeothermEx. Inc.. 2005 : Assessment ofEnergy Rese rves and COS IS ofGeothen na! Resources in Hawaii . Prepared for the State of Haw aii
DBEDT.
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The cost of geothermal electricity
Geotherma l is a fully commercial renewable energy technology implemented in many countries
around the world. The actua l cos t of geo therma l electricity is currently significantly less than oil-
generated electricity in Hawaii , in part due to the rising price of oil. For a 30-MW geothermal
power plant in Hawaii designed to generate bascload power, the cost per kilowatt-hour is less than
$0 .10.
However, futur e costs wi ll not necessarily be the same . For instance, should the additional 8 MW
of load-following capacity come on line, the cost of generating a kilowatt-hour of electricity may
be higher due to the ancillary serv ices being provided.
The 2005 assessment provided an estimate of the level ized cost of power from a new 30-MW
base load geotherma l power plant. The report made the follo win g assumptions:
o Capital costs in the range of $2500-$5000/installed kW
o O&M costs in the range of $0.04-$0.06/kWh
o Initial drilling costs per well of $4 million to $9 million
With these assumptions , the mean levcli zed cost of power was calc ulated to be approx imately
$0.08 per kilowatt-h our.
Issues relating to expanding geothermal's baseload contribution
• PG V currently holds permits to double its output
Puna Geoth ermal Venture could double the capacity of its current power plant to 60 MW. However,
curr ently there is no market for this amount of electricity on the Big Island.
Public hearings for the County of Hawaii 's geotherm al resource permit were completed years ago.
At least some State of Hawaii permits are also in hand .
a How many, if any, additiona l pcnnits arc required?
o How many new production and inj ection wells will be needed?
o How many years would it take to develop another 30 MW of capacity?
• Other power plants currently provide bascload power
An existing independent power producer, Ham akua Energy Partn ers (HEP), has a 60 MW naphth a
plant with a contract which runs from 2000 to 2030. HEP currently provides both cap acity and
eleetricity. It generates baseload power for HELCO, including during off-peak hours. Some HEP
output is expected to be displaced by PGV 's anticipated 8-MW addition as well as by the expected
Hu Honua biomass-fi red power plant in Pepeekeo, according to Jay Ignacio of HELCO (personal
communication, Oct. 11 , 20 10.)
o Could additiona l geothermal capacity displace more generation from HEP?
o If so, what are the impl ications for the current contrac t with HEP?
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• Ex ist ing fossil-fired utility power plant s
Pre sently, HELCO distributes power from approx ima te ly 180 MW of gene rating capacity,
including diesel and residual fuel oil plant s around the island .
o Whi ch of the se are scheduled for retirement?
o How many years of economic life rem ain for eac h plant?
o Wh at is the financi al imp act of stranded investment on ratepayers and utility stockho lders
if any of the plant s we re dec ommissioned?
o Could a new geotherma l plant provide the sta bility and inerti a presently provided by
HELCO 's foss il-fue l steam plant s?
Challenges to increasing the proportion of electricity generated from geothermal energy
• "All eggs in one basket. " There is stre ngth and secur ity in a diversified portfolio.
• Transmission issues. Presentl y, mo st of the electricity on the Bi g Island is gene rated on the east
s ide, whereas the load is incre asin g on the west side. Electricity is lost during transmi ssion , and
transmi ssion lines arc subject to disrupti on .
• M isma tched dem and. Demand (electr icity use) is not we ll matched to geotherma l's most cost-
effective and technically mature app lica tion: 24/7 baseload production. Demand fluctuates
throughout the day, wh ereas geothermal power plant s are best suited to providing a steady
output around the clock.
• Lack of market. Presently, HELCO does not need additiona l base load power. HELCO does not
anticipate needing more large power plants in the immedi ate future . ]f additiona l geothermal
capacity were to be devel oped soon, it would require either displacing existing plant s which
have contrac ts for baseload electricity, or developing new markets-perhaps for non-electric
uses of geotherma l heat.
Possible actions to address these challenges
• Ensure that HELCO's portfolio remain s diversified , ideall y with a variety of ren ewabl e
resources making significant contributions to the gr id.
• De velop geoth ermal resourc es on the west side of the island to minimize transmission
cha lleng es and to genera te electricity closer to where it will be used.
• Modi fy ele ctri cal demand to create markets for geothermal electri city during off-peak hou rs.
Thi s could include stor ing the energy in va rious forms, suc h as charging batteries, producing
fuels such as hydrogen or ammo nia, charging electric vehicles, or making ice for cooling
applications during peak hours.
• Develop non-electric uses for off-peak geothermal energy, such as agricultural applications
requirin g heat-food or lumber drying, growing media pasteurization, biofuels product ion , and
heating greenhouses. The County of Hawaii comp leted a feasibility study in 2007 which
examined some of these applications".
• Explore the costs of contract buy-out and decommissioning ex isting power plants .
~ Okahara & Associates, Inc.. 2007. Feasibi lityStudy: Geoth ermal Direct UsC>. Kap oho/Pohoiki Area. Prepared for the County or Hawaii
Department or Research and Development.
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Community Benefits
The PGV royalty is calculated according to the value of the resource using a formula developed by
DNLR and the US Department oflnterior; from that figure, 10 percent of the resource value is
designated royalty. With regard to the royalties calculation and distribution, the Working Group
recommends that Hawaii legislators revisit the way money is disbursed to the community. Moving
forward , any expansion of geothermal would need to include a better package for fair
compensation to the trust corpus of the ceded lands. The Hawaii State constitution clearly states
" ...proceeds and income derived on ceded lands (5£)..." are to be used to improve the conditions of
the native Hawaiians as defined by the ACT. Hopefully, the mechanism can be developed by the
legislature in concert with the local communities. Public hearings should be held to address all
proposals being offered by all concerned.
The US Department of Energy is currently funding the development of several modifications to
public transportation that will permit the transition from fossil fuels to hydrogen fuel for the
Volcanoes National Park buses and the Hele-On trans-island bus service. Fuel-cell cars are being
tested by the armed forces on Oahu and Big Island and will eventually support the establishment of
refueling stations island-wide. The technology is available, but decades of subsidies, legislation
favorable to the petroleum industry, and life-style choices by consumers has kept fossil fuel
artificially profitable and has stymied the deployment of alternatives to gasoline-powered cars and
buses. Transitioning to fuels that can be produced on Big Island and creating the attendant
infrastructure of fueling stations and repair shops is strongly recommended.
Not only can geothermal power plants produce fuel for alternative-fuel power plants and vehicles,
but also agricultural fertilizer that can replace products that are presently imported and expensive
to fanners. Thus, the sale of fuel and fertilizer has the potential to become a major export business.
Exporting hydrogen fuel in the form of ammonia from geothermal plants on Big Island to Oahu is
one method of sharing the power resources with the population centers.
Insofar as as the usage of royalties from geothermal for community benefits has been masked by
commingling the funds with other revenue streams provided to the Hawaii Department of Land and
atural Resources, the DLNR is requested to seek approval to direct monies received from
geothermal funds to be uscd to explore and to identify promising geothermal sites and to further
develop the resource. The change will permit an openness in accountability and allow the public to
discern a prominent and unmistakable community benefit.
Additionally, a community advisory board should be established to offer suggestions to the DLNR
about hO\\1 royalties generated by geothermal power plants are spent in the future , especially after
all the potential geothermal resource sites have been identified and tested.
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Royalties Disbursement
De tailed Acco unting of Geothermal Royalties
Geothermal royalties arc based on power produ ction and the sale of electricity to Hawaii Electric
Light Company (HELCO). The geothermal royalties are paid directly to the Department of Land
and Natural Resources (DLNR) by Puna Geothermal Venture (PGV) and DLNR allocates the
royalties in three ways:
1. Department of Land and Natural Resources receives 50%
2. County of Hawaii receives 30%
3. Office of Hawaiian Affairs (OHA) receives 20%
DLNR submits an annual report to Hawaii legislators concerning geothermal royalties and the
status of the inter-i sland power cable development. The figure s below are taken from these reports.
The amount of geothermal royalties paid to the State of Hawaii fluctuates each fiscal year, since
power outp ut and sales to HELCO vary.
Specific Distribution and Use of Ro yalties
The Department of Land and Natural Resources is responsible to effectively manage and develop
geothermal resources, to protect the health and safety of the public, and to ensure the continued
viability of the resource for the future . At present , the County of Hawaii benefits exelusively from
geothermal power generation, which provides 20% of the electricity demanded island-wide.
The geothermal roya lties arc included as part of the $ 15.1 million transferrcd to the Office of
Hawaiian Affairs each fiscal year. Based on its budget process, OHA allocates the $ 15.1 million ,
but not specific revenue sources, such as geothermal royalties.
OHA's budget is allocated based on approved work plans developed by staff. These work plans are
deri ved from OHA's Strategic Plan , Strategic Priorities, and Strategic Results. The Strategic Plan
for 20 I0-20 16 focuses on the six Strategic Priori tics:
1. Kahua Waiwai - Economic Self-Sufficiency
2. Aina - Land and Water
3. Moomeheu - Culture
4 . Mauli Ola - Health
5. Ea - Governance
6. Hoonaauao - Education
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Geothermal VVorking Group Report
The Board of Trustees (BOT) approves O HA's budget. The BOT has exclusive authority to decide
how the "ceded land s revenue" is used to better the cond itions of Hawai ians. Ar ticle Xll , section 6
of the Hawaii State Consti tution gives the Board the power to administer and manage " ...all income
and proceeds from that pro rata portion of the [SS 5(t)] trust referred to in section 4 of this article
for native Hawaiians...' The Legislature 's role is limited to quantifying Hawaiians ' interest in the
income and proceeds from the lands in SS 5(t) of the Admissions Act (refer to the Attorney General
Op inion 03-04 regard ing the Transfer of Ceded Land Receipts to OHA without Legis lative
Appropriation) .
On June 27 , 2006 , OHA entered into an Agreeme nt of Sa le with The Trust for Public Lands (TPL)
to purchase Wao Kele 0 Puna. The partie s wish to preserve the property 's natura l and cu ltural
resources and ma intain traditional and customary practices through appropr iate resource
management. Funding in the amount of approximately $3 .4 million was provided by the USDA
Forest Service Fore st Legacy Program and the balance was paid by OHA. No DL R funds were
used for the purchase .
Land Tru st is a nonprofit organiza tion as described in 50 1(c) of the Internal Revenue Code of 1986,
that protects land by working with landowners who wish to donate or sell fcc title or conservation
casements to maintain con servation values assoc iated with the land.
Usc of the property complies with the Findings of Fact and Conclusions of Law and Final
Declaratory Judgment/lnjunction issued on August 26, 2002 in Pele Defens e Fund versus The
Estate ofJames Campbell, Deceased, et. al, Civil No . 89-089 . The judgment opined that the
owners of the land arc not barred from and may sec k to develop the undeveloped portions of the
land cons istent with applica ble law. The devel oped areas as of January I , 200 1, arc the access road,
geothermal dri ll sites and areas cleared for geothermal dri ll sites . An advisory council consisting of .
the Pele Defense Fund and other interested community members, mutually selected by DLNR and
OHA, de ve loped a management plan.
The management plan included an inventory and assessment of natu ral and cultu ral reso urces,
historical sites , risks, threats to resources, interpretive va lues, and economic developmen t potential.
The economic development-potential sec tion identified uses consistent with the property 's status as
a forest reserve, the protection of traditional and customary uses of the site , sustainable usc and
protection of the resources of the site, and the terms of the Forest Legacy Program funding. The
parties agreed to protect and enhance nati ve plant and wild life hab itat , the natural, scenic and open-
space nature of the property. The parties worked to plug an exi sting, but abandoned, geothermal
well shaft on the property.
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v. Geothermal Development in Hawaii
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Geo thermal can be a key component in a diversified energy portfolio for Hawaii County. Unlike
solar and wind power, it is a "firm" resource-always there. Volcanic mo lten rock (magma)
remains below Earth's crust, heatin g nearby rock, rain water, and seawa ter that has see ped into the
earth, Some of this hot water travels back up through faults and cracks and reaches Earth's surface
as hot spr ings or geysers. Mos t of it stays dee p underground, trapped in cracks and porous rock.
This natura l co llect ion of hot wa ter is called a geo thermal reservoir.
Geotherma l production we lls bring the hot wa ter to the surface and use its heat to vaporize a
working fluid through a heat exch anger. The powerful expans ion of the fluid from liqu id to gas
drives turbines that spin generators to produce electricity. Aft erw ard , the hot water and gas es are
re-injected bac k into the injection zone below the water table . Th e working fluid is condensed and
used agai n. Thi s is a binary-cycle plant. The closed-loop circulation sys tem means that no excess
gases or fluids reach the open air.
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Geothermal Working Grou p Repo rt
In 1993, the Pun a Geotherma l Venture Fac ility, located 2 1 mil es south of Hilo on the Big Island ,
becam e the fi rst commercia l geo therma l power plant in the sta te of Hawaii. Its binary- cycle plant
produces about 30 megawatts of power, or 20 perce nt of the island 's needs. Th at's enough
electricity for 30,000 homes. PGV saves HELCO the equiva lent of 144,000 barrels of petroleum a
yea r. PG V is capable of expanding capac ity and producing 1110re power. Despite being restri cted to
the Big Island of Hawaii , geotherma l produces thirty-one percent of Hawaii's renewable energy
resources statewide.
The state has mandated tha t 20 percent of the electricity genera ted by public utilities comes from
renewable sources by 2020. Yet, despite its effic iency, stability, and long-term viability, geothermal
energy is not always the first consideration in the discu ssions of expanding energy resources. Th e
public needs a greater awareness of geothermal energy to understand its potential.
Geothermal resources
Hawai i County lies abo ve a geo logical hot spot in the earth 's mantle that has been volcanica lly
ac tive for the past 70 million years . Big Island has had the mo st recent activity. Because of this,
Hawaii County has imm ense potential for geotherma l energy, both for electrica l generation and
fuel production . Geoth ermal pow er potential on the Big Island is estimated at between 500 and 700
M egawatts .
Geotherma l interest has been motivated by the fact that imported oil is use d to supply over 90
percent of Hawaii 's energy needs; no other state in the U.S. is so critically dependent on imp orted
oil. Geothermal is regarded as a renewabl e source and can help to make the island less dependent
on imported energy.
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VI. Referenc es to Subject-Matter Experts
While the vas t majority of investment in the energy trans ition will come from the private sector,
governme nt has an imp ortant role in creating po licies and incentives that enco urage investment
condi tions.
Globally, geothe rmal ex plora tion and drilling has, on average, a 50% or less success rate; it is very
diffi cult to find commercial financing because of this risk. Hawaii has some major adva ntages ,
though : Hawaii has identified geotherma l resource sites, state agencies are fam iliar with
geotherma l, there are local eng ineers wi th expertise, there are local educators w ith expertise, a
local workforce is available, and the transmi ssion lines are not far from the most promisin g
resource sites . These factors make Hawaii a desirabl e location in the eyes of lenders, inves tors, and
the renewable energy industry. Government can tip the balance in Hawaii 's favor by offering
appro priate incentives.
See Appendix 0 Barriers to Geotherm al Development
The end of cheap oil is up on us. Given that Hawaii uses oil for 90% of its power, this is an urgent
co ncern . Worse, the pri ce of a barrel today is a false indi cator of true reserves and future market
costs; current cond itions provid e an unreliabl e basis for projections and planning. The uncertainty
for businesses and go vernment adve rse ly affec ts all Hawaii residents.
See Appendix J Strategic Risks and Opportunities for Business
The use of petroleum in the world is now up to about 30 billi on barrels per year. The rate at which
we have found new supplies of petroleum ove r the last 10 years has fallen to an average of only
about 10 billi on barre ls per yea r. We're obv ious ly in an unsustainabl e situa tion. We are now using
up a greater number of barr els that we have found in the recent past and that we have reserved in
the ground. 'vVe are now beginning to use it up relatively quickly--with scary conse quences for the
future .
See Appendix H Charles Maxwell interviewed by Wallace Forbes
A looming co llapse in credit markets and liquidity could lead to wildly gy rating prices for crude oil
within the next five years, with prices falling to $20 per barrel , then possibly rocketing to $500 per
barrel , a peak-oil theorist and commentator told the Assoc iation for the Study of Peak Oil and Gas
conference.
See Appendix 1 Assoc iation for the Study of Peak Oil & Gas Conference
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Geothermal Working Group Report
The depletion of fossil fue ls has been occurring since the first ton of coal or barrel of oil was
mined. Since these fuel s need about 100 million years to regenerate , depletion and technology arc
in a race. Furthermore, there is cons iderable ev idence that we arc mostly just pumping out old
field s rather than replacing extracted oil with newly found oil. If current trends continue linearly,
then in about two to three decade s it will take one barrc1 of petroleum to find and produce one
barrel of petroleum. Oil will cease to be a net source of energy.
The impli cations of this arc obv ious, huge , and make an argument for seeking substitutes earlier
rather than later.
Sec Appendix G Energy Return On Investment by Dr. Cha rles A. S. Hall
The wor ld is overwhelming ly dependent upon depleting supplies of fossil fuels . There is consensus
among credible resource scientists and many economists that petroleum prices will rise to
unprecedented levels in a few years . The cos t? Volatile oil prices lead to the world-wide market
collapse of 200 8.
Sec Appendix J Strate gic Risks and Opportunities for Business
One important goal of the Geothennal Workin g Group is to assess the minimum retum-on-
investment that must be attained from Hawaii' s energy resources in order to suppo rt optimum
social and economic activities . Hawaii suffers from an unfavorable return-on-investment for fossil
fuel ; the cos t to drill , refine and deliver petroleum is three times greater than petroleum 's benefit
for use in utilities, farming, tran sportation, etc . The conclusion: using fossil fuel to power Hawaii is
not sus tainable.
Sec Appendix G Ene rgy Return On Investm ent by Dr. Charles A. S. Hall
Government regulations can encourage investments in new energy
Source: http) !oilpricc.com/All\.'rnativc-Energv/Rcncwab lc-Energv!Tl1e-NecJ -ror-a-Rcal-Domcstic-
AIrernati\ 'c- Encruv-PoIicv-in-rhe-USA.hunI
Alternative energy (or renewable energy) is a new manufacturing industry paradi gm that is in its
infancy. However, the discussion is not new, and it looks as if the United State s has positioned
itself to be behind history.
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After the oi l shortages in the 70's, government officials began discu ssing energy poliey as a matter
of national secur ity, but this misses the point of a globa lly competitive economic world. What is
needed now (and what will aid in rebuilding the economy), is a change in paradigm so that
America will remain competitive in a rapidly changin g economic climate .
In order for new industries to start up , protections again st losses have to be guaranteed by the
government so indu stry wi ll take the risk of investing. Governments have the ability to hold and
maintain debt even abo ve yearly revenue in ord er to st imulate economic activity. The government
has a duty to utilize tax revenue in order to sec ure Ame rican economic competitiveness.
Alte r nat ive energy: A bo om industr y th a t needs governme nt stim ul us
China now leads the world in installation of wind turbines and solar thermal sys tems. With a $2 11
billion investment in 20 I0 for renewable energy, it is on the rise and should not be discounted to
have conversations about drilling in the Gulf of Mexic o or wh ether or not the EPA should remain.
The overemphasis on tax cuts as the on ly wa y to SPUl11 private business has become a mantra that
is corrosive and harming American capabilities to deal properly with the economic cri sis and get
people back to work. Alternative energy is a boom industry that needs go vemment stimulus in
order to cov er the initi al losses that would be incurred by private industry.
Source: http: ioiIprice.com AIternative-EnergviRenewabk- EnerQv/The-Need-for-a-Real-Domestlc-
Alterna ti \'c-Encruv-PoliL'v-in-lhe-USA. I1tm I
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Analysis by Robert Rapier, author and energy consultant
ormally, consumers consider falling oil and gasoline prices to be good news. They have to pay
less to fill up their tanks. And if the reason for that is that oil supplies arc increasing at a rate faster
than demand is increasing, it can indeed be a good situation for consumers, and good for the
economy.
But here 's the bad news: that is not the case today.
Oil prices fell to below $90 a barrel , their lowest level in six months. 1 think oil prices are likely to
fall further in the short term, and gasoline prices won 't be far behind . While this news alone docs
mean that consumers will get some relief, the broader picture is grim. The reason oil prices fell by
so much is not because a lot of new producti on came online , but rather because the economy is
very sick, and a lot of people are out of work. Economic activity continues to be weak, and that
means demand for oil is expected to be weak. In Sh011, not as many people can afford oil and the
things made from oil.
However, oil is a global commodity, and some economies continue to boom. Therefore, 1don 't
expect prices to go down and stay down. Growth in just China and India will sec to that. The Long
Recession hypothesis says that when there isn 't much spare oil production capacity, growth in
developing countries wi ll tend to keep oil prices high. But high oil prices are a drain on economics
that arc highly dependent upon oil (like the United States). Thus, if oil dependent countries are in
recession during a time that oil production capacity isn 't growing (or worse, shr inking), they are
going to have a pretty tough time comin g out of that recession.
Or a simpler way to put it is this. It may be that the U.S. economy and Ameri ca 's per capit a oil
consumption of 23 barrel s of oil per person per year can't grow in the face of $ 100 oil. But if
countries like China and their 2 barrels of oil per person per year continue to grow while buying
$ 100 oiI, then we have truly entered a new paradigm. What may happen is that both China and the
U.S. end up consuming 5 or 8 barrels per person per year, which could still grow China 's economy,
while the U.S. gets there by shrinking ours. China's growth is probably the most worrisome factor
because we will be competing against them for global oil supplies.
Source: http:;,\ vW\v.collsulllcrcllcruvrcport.comblous/rsquaredi
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G E Poll Source: http:d w\Vw.!!cnc\\'SccntcLcom
Nearly eight in 10 US consume rs - 79 per ce nt - say in a new survey that they 're ready to make
short-term changes in their energy usc habits to ga in longer-term benefits.
Commissioned by GE , the nationa l survey found that 72 per cent believe that , left un changed ,
tod ay 's energy sources and consumption habits could hurt the country's econo mic gro wth. And 63
pe r cent said they 're w illing to work with their power companies to help bring about changes in
co nsumpt ion patterns.
Accord ing to GE, the survey findings indic ate that peopl e in the US arc ready to sec changes in the
nation 's energy landscape.
"There are some things that are essentia l to ach ievi ng a desired qu ality of life , and Ame ricans
overwhelmingly ag ree that investing in our nation 's energy future is one of them," sa id Bob
Gilligan , vice president of digit al energy for GE Energy Services . 'T he America n electrica l grid
sys tem has undergone littl e investment in the past 25 yea rs . Even wo rse , most genera tion stations
were built in the 1960s or earlier using even older technology. As a nat ion , Americans recognize
that a cleaner, smarte r and more efficient energy infrastructure will help create a competitive
economic future. Th e key is to invest correc tly - the right way rather than the easy way."
Association for the Study of Peak Oil & Gas Conference
Washington , D C (P latts News Service) - Leslie Moore M ira
"The global rate of product ion of oi l is peaking now," said Tad Patzek, professor and cha irman of
the department of petroleum eng ineering at the Univers ity of Texas - Aus tin .
Frank Rusco, an energy director at the US Government Accountability Office, sa id, 'T he
rema ining hyd rocarbons will be more cost ly to get from underground ," from a "po licy
perspective," ci ting the Middle East as a "fairly unstab le" region .
Robert Hirsch , an energy adv iser at MIS I and fo rmer manager of Exxon 's synthetic fuels research
laboratory, put the state of looming shortages in more dire term s, saying " in the next two to five
years oil shortages wi ll get deeper and dee per."
See Appendix 1 Association for the Study of Peak Oil & Gas Conference
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Lloyd IS of London White Paper
1. Energy security and env ironmental conce rns will fund amentally alter the way that we manage
and use energy.
2. Mo dern society has been built on the back of access to relatively cheap, combustible, carbon-
based energy sources . That model is outda ted.
3. China and emerging As ian economics dem onstrated their buying power in the energy markets.
4 . Energy markets will continue to be vo latile as tradit ional mechanism s for balancing supp ly and
price lose their power.
5. Much of the world's energy infrastructure lies in areas that wi ll be increasingly subject to seve re
wea ther.
6. Without an international agreement on climate change mitigation , energy transitions will take
place at different rates in di fferent regions.
7. The introduction of carbon pricing and cap and trade schemes will make the unit cos ts of
energy more expensive. Th e most cos t-effec tive miti gation strategy is to redu ce fossil fuel energy
consumption.
8. Businesses must address the impact of ene rgy and carbon constraints holisticall y, and throughout
their supply chains . Tight profit margin s on food produ cts, for exa mple, will make some current
sources unprofitabl e as the price of fuel rises and local suppliers become more competitive.
9. The last few years have witnessed unprecedented investment in ren ewable energy and man y
countries arc planning or piloting 'sma rt gr ids'. Thi s revoluti on present s huge opportun ities .
Sec Appendix J Strategic Risks and Opportunities for Business
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The members of the Geothermal Working Group wish to acknowledge the administrative efforts of
Christopher Westlye, who edited and arranged the GeothennaI Working Group report.
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Appendix A
Sena te Concurrent Resolution 99
Senator Russell Kokubun
TH E SENATE.
TWENT Y-FI FTH LEGI SLAT URE , 20 IO.
STATE OF HAWAII.
S.C.R. Number 99. FEBRUA RY 26 , 2010.
====== ==== = = = === = = = = = = = = == ==== = == = = = = = = = = = = = = ==== = = ===== ============
SENATE CONCURRENT RESOLUTION.
REQUESTING THE ESTABLISHMENT OF A WORKING GROUP TO ANALYZE THE
POTENTIAL DEV ELOPMENT OF GEOTHERMAL ENERGY AS THE PRIMARY ENERGY
SOURCE TO MEET THE BASE-LOAD DEMAND FOR ELECTRICITY ON TH E BIG
ISLAND .
WHEREAS, in 1881, King David Kalakaua visited Th omas Edison in New York to discuss
extractin g power from Hawaii' s volcanoes and using underwater cables to carry power betw een
islands; and
WH ERE AS, at the time, his strategy did not prove to be feas ible, and hydropower was used to
generate electr icity to light Honolu lu ; and
WHEREAS, today, technology advan ces make geothermal energy not onl y feasible, but a top
source of renewabl e energy ; and
WH ERE AS, geothermal energy is a more reliable source of energy than so lar or wind energy,
because when the wind does not blow and the sun does not shine, the heat from the volcano
continues to produce a steady flow of power; and
WHEREAS, Hawaii 's ratio of renewable energy generation (ten percent) to fossil fuel generation
(ninety per cent) ranks third in the nati on ; and
WHEREAS, the United States Department of Energy has indicated that Hawaii is one of the best
positioned states for renewable energy potenti al ; and WHEREAS, the United States
Environmental Protection Agency asserts that greenhouse gases threaten public health and
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sc ience overwhelmingl y shows gree nhouse gas concentrations are at unprecedent ed levels due to
human activ ity: and
WHEREAS , there is irrefutabl e evi dence that glo ba l warmi ng is real and occ urring at an
alarming rate, wi th risin g sea levels and stronger and more frequent storms: and
WHEREAS , the design ation and es tablishme nt of geothermal resource sub-zones more than
tw ent y-fi ve yea rs ago need s to be reviewed to reaffirm or ame nd the orig ina l feas ibility
assessments ; and
WHEREAS, previou s ge othermal development ha s raised sensi tive issue s regarding the impacts
on nati ve Hawaiian cultural and spiritu al practice s; and
WHEREAS, Hawaii need s a sustaina ble ene rgy market that strikes a balance between economic,
community, and env ironmental pri or itie s; and
WHEREAS , the Hawaii Clean Ene rgy Initiative aims to meet seventy per cent of the St ate's
energy needs throu gh renewable so urces by 2030; and
WHEREAS , geothe rmal energy is effi c ient and stable, and has lon g-term via bili ty to help Hawaii
meet its 2030 go als, reduce its contributio n to global warmi ng, and create a sustai nable energy
market: and
WHEREAS, as a proven source of reliabl e firm capacity, geothe rma l energy has great potent ial
to be the primary source of energy to meet the Big Island's base-load dem and , generating the
amount of power required to meet minimum electricity demands based on reasonable
expectation s of cus tome r requirements; now, therefore,
BE IT RESOLVED by the Sena te of the Twenty-fifth Legislature of the State of Hawaii , Regular
Session of 20 10, the Hou se of Representati ves co nc urri ng, that the Co unty of Hawai i is
requested to es tablish, co nvene, and faci litate a working gro up to ana lyze the potenti al
development of geo the rma l energy as the pr imary ene rgy so urce to meet the baseload dem and
for electri city on the B ig Island: and
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BE IT FURTHE R RESOLVED tha t the working gro up co nsis t of e leven me mbe rs with the
Mayor of Hawaii County designating the chairperson , incl uding :
I . The Hawaii Co unty Energy Coordinator, or designee;
2. One member designated by Hawaii Electric Light Company:
3. One member designated by the Big Island Labor Alliance ;
4. One member designated by the Hawaii Island Economic Development Board, Inc.;
5. One member des ignated by the Chairpe rson of the Public Utilities Commi ssio n;
6. The Hawaii Island Office of Hawaiian Aff airs Trustee, or designee;
7. One member designated by the Director of Busine ss, Economic Development , and Touri sm ;
8. One mem ber designated by the Chairperson of the Board of Land and Natura l Resources;
9. One member who is a representat ive of a non-profit , environme ntal gro up to be selected by
the President of the Senate;
10. One member who is a representat ive of a cultural organization to be selected by the Speaker
of the Hou se of Representatives; and
II . One member representing West Hawaii to be se lected by the Mayor of Hawaii County; and
BE IT FURTHER RESOLVED that the working gro up consider the potentia l impacts of
expa nding geo therma l energy pro duction on nati ve habit ats, pristin e fores t environments, and
native Hawaii an val ues and practic es, and recommend mitigati ve measures to ameliorate any
adverse impact s that may be caused by geotherma l energy production expansion; and
BE IT FURTH ER RESOLVED that the worki ng gro up also con sider wha t improvements may be
required for the electricity tran smi ssion sys tem and what fundin g may be avai lable for such
proj ects from the United States Department of Energy; and
BE IT FURTH ER RES OLV ED that the working group is requested to include a feas ibility and
cost-benefi t analysis of us ing geothe rma l ene rgy as the primary ene rgy so urce to meet base-load
demand on the Big Island , incl uding an analysis of community, environmental, and eco nomic
benefits; and
BE IT FURTHER RESOLVED that any community benefits analysis include the possibil ity and
feasi bility of establ ishing a community benefits package that includes the distribution of royalt ies
derived from geo therma l energy production to impacted comm uni ties, and strategies to avo id
passing costs onto the cus tomer; and
BE IT FURTHER RESOLVED that the wo rking group is further requ ested to include a detailed
accounting of the geo therma l royalti es co llec ted by the State, the Co unty of Hawai i, and the
Office of Hawaiian Affa irs, includ ing how those entities distribute and use the royalt ies; and
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BE IT FURTHE R RESOLVED that the County of Hawaii is requested to pro vide an interim
report to the Legislature no later than twenty days prior to the convening of the 20 11 Regular
Session, and the final report of the working group to the Leg isla ture no later than twenty days
prior to the convening of the 20 12 Regular Sess ion: and
BE IT FURTHER RESOLVED that certified copies of this Concurrent Resolut ion be transmitted
to the Gove rnor, the Chairperso n of the Board of Land and Nat ural Resources, the Director of the
Department of Business, Economic Development , and Tourism , the Chairpe rson of the Office of
Hawaiian Affai rs, the Mayor of Hawai i County, the Cha irperson of the Ha waii Island Economi c
Development Board , Inc., the Chairperso n of the Publi c Utilities Commiss ion, the President of
the Hawaii Electric Light Co mpany, and the President of the Big Island Labor Alliance.
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Appendix B
Composition of the Working Group
The working group consists of eleven members with the Mayor of Hawaii County
designating the chairperson, including:
1. The Hawaii County Energy Coordinator, or designee
Member: Richard Ha, President of Hamakua Springs Country Farms, co-chair of
Working Group
2. One member designated by Hawaii Electric Light Company
Member: Jay Ignacio , President of HELCO
3. One member designated by the Big Island Labor Alliance
Member: Wallace Ishibashi , Jr., Big Island Labor Alliance, co-chair of Working
Group
4. One member designated by the Hawaii Island Economic Development Board,
Inc.
Member: Barry Mizuno, HIEDB
5. One member designated by the Chairperson of the Publi c Utilities Commission
Member: David Mattice, Hawaii County PUC repre sentati ve
6. The Hawaii Island Office of Hawaiian Affairs Trustee, or designee
Member: Robert Lindsey, Hawaii Island OHA trustee
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Geothermal Working Group Report
7. One member designated by the Director of Business, Economic Development,
and Tourism
Member: Andrea T. Gill , Renewable Energy Specialist, State of Hawaii
8. One member designated by the Chairperson of the Board of Land and Natural
Resources
Member: DLNR- Did not send a representative
9. One member who is a representative of a non-profit, environmental group to be
selected by the President of the Senate
Member: Nelson Ho , Chair of the Moku Loa Group (Hawaii Island), Sierra Club
10. One member who is a representative of a cultural organization to be selected by
the Speaker of the House of Representatives
Member: Patrick Kahawaiola'a, President of the Keaukaha Community
Association
II. One member representing West Hawaii to be selected by the Mayor of Hawaii
County
Member: Jacqui Hoover, executive Director HLPC-Wcst Side Representative
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STATE OF HAWAII
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October 12, 2011
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Mr. Richard Ha, Co-Chair
Mr. Wallace Ishibashi, Co-Chair
Geothermal Energy Working Group
Dear Chairs Ha and Ishibashi and Members of the Geothermal Working Group:
As the Chair of the Hawaii Public Utilities Commission ("PUC"), I request that clarification of the
PUC's participation in the development of the final report of the Geothermal Energy Working
Group ("working group") be added to the appendix of the final report.
Senate Concurrent Resolution No. 99, Session Laws of Hawaii 2010, names one member
designated by the Chairperson of the PUC. It is my understanding that Commissioner Carlito
Caliboso attended the meetings with the intent of acting as a resource to the working group.
Upon my becoming Chair in mid-March 2011; I designated the PUC Hawaii Island
Representative, David Mattice, to attend on behalf of the Chair to mainly observe rather than
actively participate in the meetings.
I truly appreciate the dedication and efforts of the working group, however, given: (1) the PUC's
role as the regulatory agency presiding over any resulting power purchase agreement for
geothermal energy, and (2) the likelihood that other geothermal issues will be adjudicated by the
PUC in the future, I did not feel it would be appropriate for the PUC to comment on the specific
findings and recommendations of the working group. Therefore, clarification within the final
report is requested to ensure that listing the PUC as a working group member will not be
misconstrued as the PUC taking an active role in the development and adoption of the specific
findings and recommendations of the working group prior to the PUC presiding over any
resulting project power purchase agreement.
Thank you for your consideration in this matter.
Sincerely,
(/y~~
Hermina Morita
Chair
HM:CPA:ac
Hawa' District OffICe ' 688 Kinoole Street, #106, Hila. Hawa' 98720 ' Telephone: (BOll) 974-4533. Facsiml; e: (808' 974-453'
Kauai Disbict OffICe ' 3060 E OWB Street. #302-e. lihue, Hawaij 96766 · Telephone: (808) 274-3232, Facsimile: (BOll)274-3233
(Manlng address: Kauai District Office· 3060 EIwaStreet, Suite 307, lihue. HawaII 96766)
Maul District Office· Stale Otrce Bul ding #1, 54 Sault> High Streel.jj218. Wanuku. Hawaij 96793 ' Telephone: (808) 984-6182. Facsimile: (808) 984-8183
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PRESENT:
CALL TO ORPER
The inaugural meeting was called to order by Co-Chairman Richard Ha at 3:10p.m.
Co-Chairman Ha introduced Mayor Billy Kenoi.
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Dcputv J/01Wl:!;l1g Director
William P. Ken ol
Mu y.»:
Wednesday, June 2, 2010
Office of the Mayor
Geothermal Energy Working Group
Hawai'i County Building
25 Aupuni Street
Hilo, Hawai'i 96720
County of Hawai'j
Office of the Mayor
25 Aupuni Street , Suite 2(0) • l lilnHawoii 96720 • (XOll) 961-X2 11 • Fax (XOX) %1 -(,553
KONA : 75-5722 l lanama Place, Su ite 102 • Kailua-Kona. Hawaii <)(,740
(llOS) 32 7-3602 • Fa" (llOX) 32 6-5663
Carlito Caliboso
Richard Ha, Co-Cha irman
Nelson Ho
Jacqui Hoove r
Jay Ignacio
Wallace Ishibashi, Co-Chairman
Patrick Kahawa iolaa
Ted Peck
GUEST SPEAKERS
Jose Dizon, HELCa
Mike Kaleik ini, Puna Geothermal Venture
Mayor Billy Kenoi
Council Member Emily Naeole-Beason
Mayor Kenoi thanked everyone for their support of the newly formed Geothermal
Energy Working Group. He acknowledged the presence of Councilwoman Emily
Naeole-Beason.
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Mayor Kenoi stated that everyone recognizes that energy and its cost moving forward
determine the quality of life for island residents. It is essential to address the
importance of renewable and alternative energy development. He explained that the
Hawai'j Clean Energy Initiative aims to have the State obtain 70 percent of its energy
from renewable energy sources by 2030. If there is any commun ity that will achieve
that goal, it is the County of Hawai'i, because it is already at 32 percent.
Mayor Kenoi stated that in order to accomplish this goal it is necessary to maximize
the availability and the opportunity that surrounds geothermal. Senate Concurrent
Resolution 99 (SCR 99) directs Hawai'i County to establish a working group to
analyze the potential development of geothermal energy making it cost effective and
feasible. The Geothermal Working Group will consider the expansion of geothermal
development and address its impact on the environment and its culture .
Mayor Kenoi stated that he feels confident that the members selected consist of
talented individuals who will make significant and substant ial strives in expanding and
utilizing the "gift of geothermal. "
Councilwoman Naeole-Beason offered a short prayer to spiritua lly guide the
members in wisdom, knowledge , and understanding.
Councilwoman Naeole-Beason commented that she witnessed the process of
geothermal and how it has evolved throughout the years. She supports the newly
formed group and looks forward to the county providing new sites for geothermal. As
a result of Puna geothermal , she is presently the only councilmember on Hawai'i
Island who is capable of utilizing royalty funds to take care of her district. She hopes
that in the future other Counci l districts will be able to benefit from geothermal.
Co-Chair Ha thanked everyone for supporting the newly formed Geothermal Energy
Working Group. He explained that this working group will need to file an interim
report with the Legislature prior to the start of its 2011 session . In the next seven
months, the group is directed by SCR 99 to analyze the potential development of
geothermal energy as the primary energy source that can meet the base load
demand for electricity on the Big Island.
As a farmer, Co-Chair Ha stated that in the past he attended several seminars. He
learned about the concept of energy return on investment , and the standards of rural
oil supplies. Studies indicate that the end of cheap oil is near. Individuals who are
less fortunate financially will be the most vulnerable. Co-Chair Ha explained that
according to HELCQ's website , geothermal energy costs approximately 11 cents per
kilowatt hour for base power. Based on this figure, it is by far the cheapest form of
base power. Geothermal is proven technology: it's cheap, it's a gift to use wisely,
and it can be shared with future generations. Also, there are future possibilities to
develop with geothermal including transportation , fertilizer, ammonia, etc.
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Representing the Big Island Labor Alliance, Co-Chairman Wallace Ishibashi
explained that in the 1980's he was a member of the first geothermal group called the
Hawai'i Island Geothermal Alliance (HIGA). At that time, it was a touchy subject,
however; over the course of time the first phase of geothermal has proven to be very
effective , clean , and beneficia l to Hawai 'i island. Mr. Ishibashi said that he continues
to take interest in the development of geothermal because "it is the right thing to do
Geothermal energy is available in only certain regions of the world and Hawai'i Island
is blessed to have this resource."
Co-Chair Ishibashi stated that the Hawaiian community may possibly have concerns
. regarding this issue. It is the Geothermal Energy Working Group's responsibility to
address them openly with understanding and aloha. He said , "the fact is Pele is
recognized as a living goddess to some Hawaiians in the community. It is important
to acknowledge the communit ies issues with respect and understanding of their
culture."
In order for geothermal to succeed, Co-Chair Ishibashi commented that the key is for
businesses and the working class to see a difference in their electric bill. Once
businesses receive savings , they can than afford to provide better wages to their
workers. He also commented that many people believe that there is a price to pay in
order to live in Hawai'i. Co-Chair Ishibashi stated that that way of thinking must
change. The fact is that cheaper energy attracts better business opportunities for our
islands. Geotherma l will reduce the cost to Hawai 'i residents and business
operators. Therefore , the goal is to attract better business in Hawai'i because this
cheap base energy will allow affordable living.
Co-Chair Ha asked that all members introduce themselves.
Patrick Kahawaiolaa introduced himself as the current president of the Native
Hawaiian Community on Hawaiian Homelands. As a representative of the native
Hawaiian community he would like to move forward with geothermal becoming a
meaningful resource.
Nelson Ho introduced himself and stated that he got involved with geothermal energy
in 1981. That is when 500 megawatts was proposed adjacent and upwind of Hawai'i
Volcanoes National Park. He is interested in learning what new developments have
transpired. In the past, some of the original concerns raised involved the demand .
Those issues involved the cost of bringing in a new supply of energy, the efficiency
and usage, and whether the environmental and cultural subsidies were sufficient in
making geothermal economical as an energy resource.
Mr. Ho explained that there were a lot of constra ints on geothermal energy. Those
constraints are on the record and are historical. He would like to see if any of these
issues have changed throughout the years . Also, he would like to know what the
Public Utilities Commission's views are regarding this resource becoming the base
load energy.
3
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Jacqui Hoover introduced herself as a representative of West Hawai'i, she is involved
with the Hawai 'i Leeward Planning Conference and the Hawai'i Economic
Development Board. She was born and raised on Hawai 'j Island. Thereafter, she
attended school in California. Ms. Hoover mentioned that she was involved with the
early geothermal efforts in California and would like to see what opportun ities exist in
order to stabilize energy use on Hawai'i Island.
Carl Caliboso introduced himself as chairman of the Public Utilities Commission. He
explained that the PUC's role is to regulate public utilities. In this case, this
regulation will be directed towards HELca. He personally encourages HELCa to
consider and explore existing alternat ive energy sources like geothermal. The
consideration of expand ing geothermal is very interesting. The PUC has an interest
in making sure that utility service provided to the community is reliable and offers
reasonable rates to the consumer. Sometimes it is necessary to make an investment
in a short term to have long term benefits. This is seen a lot with other renewable
energy type opt ions and investments that are being considered and proposed .
Mr. Caliboso remarked that it is also important to be sens itive to many different
concerns that are deeply rooted because that is Why this taskforce was established.
Jose Dizon introduced himself as the general manager for operations at HELca. He
participated at the First Natures' Futures program symposium on Friday. At that
symposium, he spoke about the challenges in Hawai'i involv ing social, cultural , and
historical issues. Although there are many issues involved, Mr. Dizon stated that he
does believe there is a way to make it work.
Barry Mizuno introduced himself as a representative of the Hawai'i Economic
Development Board. He disclosed that he worked for Puna Geothermal Venture and
retired in 2006. At the present time, he works as a consu ltant for them. He stated
that there are many experts that have indicated that there will be a $200 barrel of oil
increase within the next 18 months. "This is scary, whether it is true or not." Hawai'i
is 90 percent reliable on fossil fuel , and it is important to ser iously consider other
options immediately to plan for the future .
Ted Peck introduced himself as the energy administrator for the Hawai'i State Energy
Office. He was also on the panel on Friday. He stated that his heart was wounded
when he heard the stories of when geothermal was first introduced , and the
insensitive and inappropriate way that it was put forth. As a State and as a Nation
there have been many wrong doings. However, we are now on the door step of a
different kind of oppression and we have an opportun ity to free ourselves from that
oppression. Geothermal energy working for the commun ity, the county, and culture
can have a role with future possib ilities such as transportation. Mr. Peck stated that
he is honored to be a part of this taskforce and looks forwa rd to exploring this matter
further.
4
Mr. Peck advised that action will be taken to discuss that matter with DLNR.
ASSIGNMENT OF COMMITTEES
Mr. Peck volunteered to meet with DLNR and provide a report at the next meeting.
Mr. Peck's assistant interjected and stated that there is no current study.
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Committee on Feasibility and Cost-Benefit Analysis
• Ted Peck and Jacqui Hoover will provide a report.
Committee on Electricity Transmission System Improvements and Funding.
• Jose Dizon will provide a report.
Committee on Potent ial Impacts of Geothermal Energy Product ion Expansion
• Nelson Ho and Patrick Kahawaiolaa will provide a report.
•
•
•
Co-Chair Ha stated that Hawai'i can become comparatively advantageous to the rest
of the world. Geothermal will elevate our economy and commu nity to a higher place.
HELCO Presentation - Big Island Energy Overview
Presentation provided by HELCO General Manager Jose Dizon
(See Attachment A)
Co-Chair Ha requested that someone volunteer to collect data for the cost benefit
analys is report .
PGV Presentation - Geothermal Energy in Hawai'i
Presentat ion provided by PGV General Manager Mike Kaleikini
(See Attachment B)
Mr. Mizuno stated that the report provided to the group on Assessment of Energy
Reserves and Costs of Geotherma l Resources in Hawai'i was created by the State of
Hawai 'i Department of Business, Economic Development and Tourism (DBEDT) on
September 30, 2005. He asked that the members review the executive summary
identifying the five geothermal rift zones on the Big Island. All five of the combined
resource areas have a minimum megawatt of 488 and a combined megawatt of
approximately 1396. Since the report is dated from 2005, Mr. Mizuno commented
that it is necessary to receive a current projection.
Ms. Hoover informed the group that although the report is dated in 2005, the data
was collected in 2000.
Mr. Ho recommended that a representat ive from DLNR attend future meetings
because they designate where geothermal occurs.
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• Committee on government accounting and community benefits packages of
royalty distr ibut ions .
• Barry Mizuno wil l provide a report.
FUTURE MEETINGS
The members agreed on the following:
• Tour of HELCa and PGV faci lities .
• Meetings will be arranged monthly with the help of the County.
• Meetings will be open to the public.
• Meetings will be two hours.
UPCOMING AGENDA ITEMS
• Geothermal future poss ibilities regarding hydrogen and ammonia.
ADJOURNMENT
The meeting ended at 4:45 p.m.
SUBMITTED BY:
KAYCIE A. I. CARTER
Transcriber
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The meet ing was cal led to order by Co-Chairman 's Richard Ha and Wallace Ishibashi at
2:10p.m. Appreciation was offered to Jay Ignacio and Jose Dizon for allowing the
Geothermal Energy Working Group to tour the HELCa plant prior to the meet ing .
County of Hawai'i
Office of the Mayor
25 Aupuni Street. Suite 2603 • l filuHawai"i 9<>720 • (XOX) 96 1-X211 • Fax (XOX) % 1-(,553
KONA: 75-5722 Hanama Place. Suite 102 • Kailua-Kona.Hnwnii l)67~O
(XOS) 327-3602 • Fax (XOX) 326-5663
Geothermal Energy Working Group
Hawai'i County Building
25 Aupuni Street
Hilo, Hawai'i 96720
Thursday, July 15, 2010
Hamakua Conference Room
Carl ito Caliboso
Andrea Gill
Richard Ha, Co-Chairman
Jay Ignacio
Wallace Ishibashi , Co-Chairman
Patrick Kahawa iolaa
Robert Lindsey
Dona ld Thomas, Center for the Study of Active Volcanoes
Kanoe Wilson , First Nations' Futures Program
A question was raised regarding the recent powe r outage on the Big Island.
Jay Ignacio expla ined that there was a series of generators that tripped off-l ine, There
was approximately a 50 percent power loss on the island which resulted in a large
imbalance of power. When this type of incident occurs, an Automatic under Frequency
Load Shed system automatically disconnects customers in order to correct the
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imbalance. This systems capability allows HELCa to control the system remotely,
reestablishes the imbalance in power, and quickly restores serv ice to customers.
GUEST SPEAKERS
Hawai'i's Geothermal Resources an Overview and History Powerpoint
Presentation provided by Donald Thomas. (See Attachment "A ")
Mr. Thomas explained how the island chain was formed and how all islands were
derived from a planetary process called a "mantle plume." This process has been
generating magma for the past 80 million years . This ultimate heat source floors
Hawai'i's volcanism and it has been a long standing process. Presently, the Big Island
happens to be located over the mantle plume. Kilauea volcano is over the "hotspot" and
is recognized as one of the highest areas for geothermal potent ial. He pointed out that
Kilauea actually has two rift zones the east rift zone and the southwest rift zone. The
enormous size of the east rift zone compa red to the southwest rift zone is clear
evidence that much more lava has erupted from the east rift zone .
Mr. Thomas identified Hawai 'i island's volcanoes and provided the members with a brief
history on their location, age, activity, and subzone locations for potent ial geothermal
energy.
Mr. Thomas mentioned that a Geothermal Technical Advisory Committee was formed in
the past. Those members collected data in order to ident ify geological sites for
geotherma l. The committee became inactive and stopped meeting.
At this time, there is considera tion to reactivate the committee so that they can gather
additional information and re-evaluate the original data. In his opinion, Mr. Thomas
stated that although work conducted in the 70's and 80's were sufficient , it is necessary
to obtain a geophysical survey at this time.
If an update is conducted every five years, Co-Cha irman Ishibashi inquired on when
was the most recent.
Mr. Thomas answered that the last update was in 2005 .
Ms. Andrea Gill commented that geophysical surveys were not done at that time.
Co-Chairman Ishibashi inquired on whether the committee was reactivated.
Mr. Thomas replied that an informal proposa l was sent to DLNR and he anticipates
meeting with them to discuss if they are interested in reactivating the committee.
Co-Chairman Ha inquired on what kind of equipment is available now that was not
available in the past.
Mr. Thomas stated that there is a technique called a magneto telluric survey. It involves
an instrument that looks at natura l occurring electr ical signals underground.
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As a potential subzone for geothe rmal, Mr. Kahawa iolaa asked for an estimate on how
long the east rift zone's heat would remain hot.
Mr. Thomas stated that it's certain that the Big Island will eventua lly move off of the hot
spot. However, the rate of movement is extremely slow. His estimate is that Kilauea 's
east rift zone will remain active for at least another half a million years , and even after
that , residual heat could continue.
First Nations' Futures Program Powerpoint Presentation
provided by Kanoe Wilson. (See Attachment "B, C, D")
.
Ms. Kanoe Wilson expla ined that her presentation will touch upon the cultural
perspectives on geothermal energy on Hawai'i Island. She briefed the members on the
First Nations' Futures Program. The First Nations ' Futures Program is an international
alliance between Kamehameha Schools , Stanford University, and Maori from Aotearoa
(New Zealand).
Ms. Wilson stated that FNFP is a leadership-development program which is involved
with various commun ity issues. This year they are tasked with investigating geothermal
energy. The key note will be to look at various perspectives out in the commun ity and to
find a way to educate and promote the broader understanding of geothermal energy on
Hawai'i Island.
According to Ms. Wilson, Kamehameha Schools has identified property on the west side
of the island that has a potent ial geothermal resource.
Ms. Wilson said that her group generated a research question that would identify goals
for the project. The purpose was to identify and analyze cultural, environmental, social ,
econom ical , educational , risks and rewards on developing geothermal energy in
Hawai'i. Ms. Wilson mentioned that many group members did not have knowledqe of
geothermal energy. Therefore, rather than research everything on geothermal energy
they decided they would be meet with organizations that had the expertise in this field .
Ms. Wilson briefed the members on past resistance by the native Hawaiian comm unity.
The ir concerns included:
• Religious beliefs and customs
• Cultural and subsistence customs and practices: including access
• Hawaiian cultural sites
• Protect ion of burials and 'iwi kupuna
• Health issues from emissions
• Transmission lines through NARS and DHHL lands
• Ceded Land exchange
• Destruction of rainforest
• Impact of pollution on native birds, fauna and flora
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Ms. Wi lson distributed a handout on the "Legal Ramifications for Hawai ian Subsistence
Practices and Rights and a timel ine on Social Process in Hawai'i.
(See Attachment "C, 0 ")
Ms. Wilson stated what the members need to be kept in mind about the native Hawaiian
community is that the environment shaped them as "a people. " The environment is key
and critical as part of the Hawai ian foundation. It is important to understandwhere can a
Hawaiian be a Hawaiian if not "Hawai'i?"
Ms. Wilson said that native Hawai ians are concerned about having to sacrifice their
religion, cultural lifesty le, and identity for the benefit of others . These concerns need to
be acknowledged, respected , and addressed.
Ms. Wilson recommended that the Geothermal Energy Work ing Group conduct listening
tours . It is necessary to meet with the native Hawaiian community and receive input
from them . She encourages the GEWG to meet and "talk story" with the Kupuna
Advisory Group at the Hawai 'i Volcanoes National Park. They have very diverse issues
and they represent various backgrounds. The group consists of educators and former
park employees who can offer their valuable contribution.
Ms. Wilson in addition recommended that the GEWG include a cultural impact
assessment to the Legislature with their report.
Ms. Wilson mentioned that geothermal royalties are shared between the State, OHA,
and the County. She suggested that there be consideration to create a special fund for
educational purposes. It is important to look at future generations who will be involved
in the development of geothermal energy. Ms. Wilson informed the members that the
University of Hawai 'i at Hilo is preparing a proposal for an engineering program. A
special fund could assist our youth by offering them an internship program in
engineering. It is necessary to educate the future generation that will be one day
running these facil ities.
Ms. Wilson informed the GEWG that her group called "Papahuilhonua" created a
website in order to provide information on geothe rmal and to use it as a bulletin board
for upcoming events. The website address is www.papahulihonua .blogspot.com. The
video from the symposium is also available on the website .
Ms. Wilson entertained questions from the Geothermal Energy Working Group.
Co-Chairman Ha stated that the Mayor directed the GEWG to meet with the commun ity.
He asked Ms. Wilson if she could suggest who the members should meet with to "talk
story."
Ms. Wilson will provide the members with an outline that was developed identifying key
individuals within the community.
4
Co-Chairman Ha commented that if Geothermal Technical Advisory Committee is
reactivated and zones are identified they could meet with those specific commun ities to
discuss the environmental and cultural aspect within that zone.
Co-Chairman Ishibash i stated that it very important to address the cultural and
environmental impact in order to expand geothermal. He questioned how the GEWG
should proceed with community discussions.
Ms. Wilson suggeste d that the members meet separate ly with the community
associations, and also with the Kupuna Adv isory group.
Mr. Kahawaiolaa recommended that the group travel to each district to meet with the
each association.
Ms. Wilson named other individuals associated with her fellowsh ip group. She will
provide the members with a list of those individuals.
A member from the public inquired on how the royalties were divided.
Ms. Wilson responded that the royalty percentage is as follows:
• State - 50 percent
• County - 30 percent
• OHA - 20 percent
FUTURE MEET INGS
The members agreed on the following :
• Meetings will be scheduled through an email poll. Ms. Andrea Gill will assist.
• Committee on Scheduling Community Meetings:
Richard Ha, Pat Kahawaiolaa, Bob Lindsey, and Jay Ignacio volunteered to be
on the committee.
• A preliminary report will be completed by November 30, 2010.
UPCOMING AGEND A ITEMS
Reports by subcomm ittee chairs
Timeline on interim report
Ap JOURNMENT
The meeting ended at 4:45 p.m.
SUBMITTED BY:
(/"" " ~ t / ) fJ
KAYOIE A~1. CARTER
Staff Secretary
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Recorder: Kayc ie Carter
Minutes of Geothermal Working Group August 26, 2010
Attendees: Patr ick Kahawaiola'a, Jay Ignacio , Nelson Ho, Barry Mizuno , Wallace
Ishibash i, Jr., Richard Ha
Walt er K.:\1. Lau
DeplIf." .' '' ", aging Dire ctor
William P. Kenol
," uy (JI"
County of Hawai'i
Office of the Mayor
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Geothermal Energy Working Group
Hawai'i County Building
Hamakua Conference Room
25 Aupuni Street
Hilo, Hawai'i 96720
Chairman Richard Ha calls the meeting to order and asks for any public statements.
Kristine Kubat , a community and environmental advocate , addresses the group. She
states that she intends to be a "watchdog" for the community and protect the public's
interests by monitori ng developments with geothermal energy operations and expansion
at Puna Geothermal Venture . She also states that she suspects that there has been a
lack of full-d isclosure concerning past problems with PGV -- specifically, a "blowout" that
occurred some years ago. She suggests that the lack of disclosure fuels suspicions in
the commun ity that the operation of the PGV electrica l generat ion plant is dangerous to
people and the enviro nment. Finally, she admonishes the Working Group not to be an
advocate for geot hermal energy.
Chairman Ha advises Ms. Kubat that the Working Group is not under the sunsh ine law
and is, therefore , not required to provide the public with access to the Working Group
meetings or their findings. But, it is the Working Group 's intention to keep the process
open and the public is welcome to speak.
Chairman Wallace Ishibashi. Jr. thanks the speake r for her comments and asks , "How
do you propose we move forward to address your concerns?" She responds that public
meetings be scheduled and the community notified of the places and times. Chairman
Ishibashi says that the processes the Work ing Group uses are still evolv ing, but that the
speaker has valid concerns and that the commun ity wi ll be an important factor as the
Working Group moves forwa rd. He asks her to comment on the current conditions of the
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PGV plant. She states that it has been operating for decades and appears to be safe --
that she knows of no emergencies or failures that threatened the public or the
environment -- but, that there are still "a lot of suspicions" because the public doesn't
know everything. She advises that there should be transparency in the process. She
said that no overtly pro-geothermal information should come out of the Working Group's
report. She said a community apology is needed ; she proposed using the Pahoa
Community Center. Also, there are rumors of the dumping of chemical toxins at PGV.
Chairman Ha asks if any other member of the public wishes to be heard. There is no
response. Chairman Ha introduces Mitch Ewan who will give a presentation to the
Work ing Group today.
James "Mitch" Ewan - ewan@hawaiLedu - Hydrogen Systems Program Manager -
Hawaii Natural Energy Institute - University of Hawaii
1680 East-West Road, POST 109, Honolulu, HI 96821.
Technologist and applications specia list. Mitch had been in the hydrogen business for
twenty-five years.
OFC: 808-956 -2337
CELL : 832-212-6129
FAX: 808-956 -2336
Presentation: Hawaii is the most petroleum-dependent state in the union. The County of
Hawaii spends $1 billion per year on petroleum. By 2015 the projected cost of a barrel
of oil will be over $200. Both transportation costs and business costs will be affected .
However, Hawaii has sufficient renewable resources that can be developed to supply all
of Hawaii's future energy needs. Big Island has 150% of resources compa red to
projected needs. Geothermal is the most effect ive, efficient, and fair ly inexpensive to
produce . Photo-volta ic is the most expensive to develop; wind is the least expensive. If
energy is used to produce hydrogen, the outlook is especia lly promis ing.
The Clean-Energy Initiative mandates that 70% of Hawaii's energy be clean and
renewable by 2030. Hawaii exports a lot of money for energy. Energy that Hawai i locally
produces will keep money in the state and translate into more local jobs . Funding is
available from various gove rnment agencies. For examp le, a public bus system for the
Puna district is being deve loped that wil l use hydrogen fue l suppl ied by the PGV plant.
US DOE is funding the buses .
Hydrogen can be produced from geothermal , wind , and biomass . 60% of municipal
waste that is already collected (and whose biomass energy potent ial is lost when
dumped) can be converted to fue l.
The GM Equinox runs on hydrogen - GM will introduce 100,000 vehicles to Hawa ii as a
test ing site; the marine base on Oahu will be using this vehicle. Hydrogen can be used
to store energy. Richard Ha asked what are the chances of bringing these cars to Big
Island and Mitch Ewan said that there is a very good chance -- especially if refue ling
sites were in place. GM already has an office in Honolu lu. Volcanoes Park diesel buses
will be replaced with fuel cell buses.
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The state has a $10 million fund for entrep reneurs who develop clean energy. There is a
hydrogen fund . The Hawaii Center for Advanced Transportation Technologies (HCATT)
was first established in 1993 as the Hawaii Electric Vehicle Demonstration Project to
represent the Hawaii Consortium in the Defense Advanced Research Projects Agency 's
Electric and Hybrid Vehicle Technology Program. In 1999, it transitioned to the
Department of Transportation's Advanced Vehicle Technology Program, and in 2001 it
formed a partnersh ip with the Air Force Advanced Power Technology Office and
estab lished the National Demonstration Center for Alternative Fuel Vehicles at Hickam
Air Force Base in Honolulu. HCATT will be doing the Volcanoes Park bus-eng ine
conversion and works with the USAF. Clear Fuels is a fuel company that develops
hydrogen fuel through conversion of biomass.
Mitch Ewan is an advocate of the community-sized conversion plants, rather than large-
sized mega-conversion fuel plants. Fuel facilit ies already exist on Oahu with plans for
new construction. Big Island has a small wind-turbine automated plant to produce
hydrogen that can be controlled over the Internet on the Kahua Ranch. Took a year to
develop but works well.
HNEI will provide hydrogen to Volcanoes National Park for the fuel-ce ll buses . HNEI
uses an electrolyzer. Park Services is work ing to get the approvals . $1.2 million funding
from DOE. $1.2 million from State of Hawai i. 2 million visitors to the park will learn of the
project. Target date: January 12. Hydroge n station is built and will soon be shipped to
Hawaii. The movie theater and visitors center will be powered by hydrogen . Big Island
can be ringed by hydrogen fueling stations and shuttle buses can provide a feeder
service from people's homes in Puna to hydrogen-powered buses that will operate
throughout the county.
Hydrogen will be used also as an energy storage system -- to take the extra PGV
electricity for hydrogen conversion to be stored . Fertilizer is a by-product of the
convers ion and reduces agricultural costs . Fish farms can use the oxygen from
electro lysis.
The Hawaii grid is at maximum for metered renewable energy since a petroleum
generator must be in standby mode due to vagar ies of wind and sun. A large
electro lyzer can meet the power fluctuations in the grid while it is producing hydrogen
and oxygen . Ammonia is a safe way to store the hydrogen and transport throughout the
islands.
Question from audience: How large a roadblock is permit processing from the
government?
Answer: If the power is produced for sale, rather than exclusively for the grid, permits
would not be required.
The electro lyzer produces hydrogen and oxygen; nitrogen from the air can be combined
to produce ammonia (NH3). 12,000 kWh can be produced for each ton NH3. 30
..,
,)
kilograms of hydrogen is equiva lent to 30 gallons of gasol ine. GM cars have a range of
150 miles on one tank of fuel.
Tube trailers (gas cylinders on trailers with safety features) dispense fuel and can be
used as mobile stat ions . After proof of the concept is accepted the smaller electro lyzers
will be replaced by larger as the operat ion becomes financ ially viable.
Question from Working Group: How much does it cost to run the fuel-cell bus system ; is
it sustainable or is fundi ng required?
Answer from Mitch: Initially, subsidy funding will keep the project viable; an analys is of
the trial-phase of the demonstration project will illuminate the hidden expenses. The
geothermal-plant electricity will keep the greatest expense -- process electricity -- at a
minimum. That fact attracted the DOE's interest in funding the demo project.
Quest ion from Working Group: What is the cost for the electricity for the system already
in operat ion?
Answer from Mitch: It is about 23 or 25 cents per kilowatt-hour on Oahu ; we haven't
negotiated a price with PGV, but we expect it to be about 5 to 7 cents per kilowatt-hour.
The reason the national park is being used is because there are vehicles there that the
park serv ice wanted converted, not because it is federal money funding the project. The
reason the GM cars are on the military base on Oahu is because the the vehicles are
prototypes and very expens ive. The portable fueling stations are intended to be towed
by hydrogen-powered trucks. The techno logy to store and transport the hydrogen fuel
exists and is used everyday in many places on the mainland. The low-pressure systems
are safe and inexpensive. Similar systems can transport fertilizer to farms and fuel to
transfer stations.
Mitch showed slides of the GM hydrogen vehicles. Initially, the US Army is getting five,
the US Navy is getting five and the US Air Force is gett ing five . Eventually, thousands of
the vehicles will appear on the islands as GM rolls out the models for testing in Hawaii.
Several government and non-government entities can contr ibute tax money and grant
money to the projects and need to be approached as soon as possible with requests for
funding. When it trans itions to a profitab le commercial operation then local businesses
will have an interest in backing the projects .
Quest ion from the audience: What's the conversion cost between hydrogen and
gasoline? Would car-renta l companies be interested in using the fuel-cell cars in their
rental fleets?
Answer from Mitch: It takes 60 kilowatt-hours to produce a kilogram of hydrogen - so,
depend ing upon the cost of electr icity, it can be compet itive with gasoline, especially
with a fuel-cell vehicle as opposed to a hydrogen gas vehic le. As the price of petroleum
rises, the hydrogen fuel becomes more compet itive and businesses can be certa in what
their fuel costs will be, rather than being at the mercy of foreign markets.
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Quest ion from the Working Group: How long before there are commercial quantities of
hydrogen being produced?
Answer from Mitch: I'd give it the five-year window depending upon funding. A
commercial electrolyzer can kick out a lot of hydrogen, but they are expensive - on the
order of $2 million. In one year the parks buses will be work ing. Until the general public
buys hydrogen cars or converts their cars, the fueling stations will be available, but
under used.
Question from the Working Group: Can you explain how the hydrogen fuel-cell works.
Answer from Mitch: It is similar to a battery design ; there are two gases , hydrogen and
air, separated by thin plates that allow interaction with one another aided by a catalyst.
In the process of combining together they create electricity. The electr icity is used to
power an electric motor.
Question from the Working Group: Do you anticipate that the fue l-cel l car will replace
the battery car?
Answer from Mitch: No, both technologies will coexist and improve over time. The fuel-
cell works like a hybrid.
---------
---------
After the presentation , the Working Group discusses the minutes from previous
meetings , makes required changes , and formally approves the minutes . Richard Ha
introduces administrative volunteer, Christopher Mann. Working Group discusses Sen.
Kokubun's recommendations concern ing what form the Legislative Interim Report
should take. Chairman invites volunteer to discuss mechanics of comp iling data and
shaping the report through email and email attachments . The voluntee r will act as editor
and return the material to the Working Group so that all members can see the text of
others and the progress of the overall document.
Nelson Ho suggests the Working Group determ ine the specif ic and substantive issues
for the foundation of the report. Jay Ignacio asks the administrat ive volunteer to clarify
how he will be assisting the Working Group.
Wallace Ishibashi recommends that all the sub-committees submit their text to the
administrative volunteer who will put the material into an agreed-upon format and then
distribute that to all the members of the Working Group.
Nelson Ho suggests that to start , an objective set of bullet points would give direction to
the writers , who would then offer their own expectations and bring their own expertise to
the project. Nelson Ho suggests the report include energy resources that credib ly
compete with geothermal.
Jay Ignacio states that the Working Group needs to know what specif ic writing
assignments each membe r has.
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Wallace Ishibashi recommends that the administrative voluntee r create a list of writ ing
assignments and provide that list to Richard Ha.
The administrative volunteer offers Richard Ha a list that is a synthesis of statements
from SCR 99 that can be used as bullet points to make writing assignments. The
Work ing Group agrees to continue the meeting and make the writing assignments from
this list and some addit ional considerations.
Patrick Kahawaiola 'a states that although public percept ion may be mixed learning that
Jay Ignacio sits on the Working Group - as if HELCQ might have undue influence --
nevertheless, the group needs his expertise to make the best recommendations to the
legislature. Patrick Kahawaiola 'a inquires that , since it is HELCQ's position that further
expansion of the electrica l grid will not include petroleum-based generators, will
geothermal be the number one alternative or will other types of electrical energy
generators will be used?
Jay Ignacio states that given the practical cons iderations of increasing demand, design
dependabi lity, and past history, at this time it would be unwise to depend ent irely upon
geothermal plants for the island's energy needs . A statist ical analysis of probabi lities will
likely tend toward a mix of alternat ives and fossil-fuel generators. The utility and
prudence of keeping fossil-fuel energy available to the grid represent the most
reasonable approach.
Barry Mizuno opines that demand for energy of all sorts , transportation as well as
electrica l house power, will doubtless increase. Accepting that fact, Hawaii is best
served by developing resources that are available locally rather than depend ing on
resources that the island doesn't have.
Nelson Ho and Patrick Kahawaiola'a agree that it would be helpful if Jay Ignacio could
provide specific energy-demand project ions and potentia l resources to meet those
needs so that they could approach commun ities that wou ld be affected by construction
of power plants, present the facts and ascerta in public reaction.
Richard Ha states that there have been changes to conservation land rules and
changes to sub zone protections that the Working Group needs to be aware of.
Patrick Kahawaiola'a states that if all the geothermal plants are schedu led for
construct ion on protected lands, everyone might as well go home.
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CALL TO ORDER
Co-chairman, Richard Ha: Invites comments from the public.
Recorder: Kaycie Carter
Walter K.~1. La u
lJl!jJUI)" "fll l1Ug il1g Director
Geothermal Energy Working Group
Hawai'i County Building
Puna Conference Room
25 Aupuni Street
Hilo, Hawai'i 96720
County of Hawai'j
Office of the Mayor
25 Aupuni Street Suite 2(,03 • l lilo.Llawnii 96720 • (gOX) % I· X211 • Fax (gOX) 96 1-6553
KONt\ : 75-5722 ll auama Place. Suite 101 • Kailun-Kona, Hawaii % 740
(XOS) 327-3(,02 • Fa.\ (SOX ) 326-5(,(>3
William P. Ken ol
.\ li~nw
Guest Speakers:
Patricia Brandt, lOG CEO/Board of Directors
Mililani Trask, Indigenous Consultants
Roberta Cabral, lOG Senior Advisor
Guy Toyama, Executive Director - Natural Energy Laboratory of Hawaii
Minutes of Geothermal Working Group October 11, 2010
Present: Andrea 1. Gill, Ted Peck, David Matise for Carlito P. Caliboso, Patrick Kahawaiola'a,
Jay Ignacio, Nelson Ho, Barry Mizuno, Wallace Ishibashi , Jr., Richard Ha
John Olsen, a member of the Puna community: John Olsen is not representing the Sierra Club
at this meeting. He states that for 20 years he has experienced trouble . People are making a
political decision rather than scientific or economic-based decision. He is very familiar with the
development of geothermal energy. Mr Olsen expresses concerns that decisions based not on
costs or accurate projections. Cost / Benefit - information has not been shared. Quotes the
MIT Chair of Energy and offers a handout of the professor's opinion that Solar Energy is the
best choice.
Steve Dearing, project manager for Kealoha Energy - filling in for the designated speaker, Ms.
Kuulei Springer, who could not attend today - developing a 25 to 30 MW facility to replace the
oil-burning plant in Hilo. The late James Kealoha was founder of the company. Cost is $3
million per MW. Proposes a $90 million plant for Puna. Time to become self-suff icient and
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cease the oil-based energy power system. He advocates geothermal as part of non-fossil grid
generation. 89 acres already designated for geothe rmal and ready to drill test wells . Rates on
Hawaii are higher than on mainland. Proposes Kealoha Energy will cut electrical rates and
create jobs. Local residents can be hired to work for Kealoha Energy. Many compan ies are
ready to do the construction. Property will be leased to operator for percentage of profits. Asks
for Working Group's support to have Kealoha Energy provide clean and reliable energy. Co-
Chair Richard Ha invited the company to make a formal presentation to the Working Group .
Mr. Dearing states that paying 35 cents per kilowatt hour "is obscene." Geothe rmal
Developments is a small company, but will partner with larger groups to get the job done :
possible growth to 70 MW. Contact and information at: kealohatrust.com.
Member Nelson Ho. stated it was the first time he was aware of another geothermal proposal
in Lower Puna and concurred with Chair Ha in requesting that Kealoha Trust and Ms. Springer
be formally invited to make a presentation.
Mr. Dearing states that he has not been able to get through to the Working Group . He is not a
fan of the Sierra Club. He was offended that his presentation was not warmly accepted.
ORMAT has held up the Kealoha development for 17 years .
Moani Akaka: Was in a photograph when the geothe rmal well had a caustic blowout in early
days. Has reservat ions about geothermal. However, if it is to be done, it must be done properly
to avoid the problems of the past. Local community was adversely affected by failings of the
first plant. Says geothermal should be owned by local population and benefits provided to local
population. The geothermal price should not be the same as oil-based electricity. Hawai i
should not be industria lized like Pittsburg ; ORMAT is obsolete - 3 decades without benefit.
Working group must prove that geothe rmal is safe. Insulted that anyone would demean the
Sierra Club, who protect the aina.
Kristine Kubat , a commu nity and environmental advocate <kristinekubat@gmail.com> 808
934-8482: hopes for success of the work ing group , however, the group seems to advocate
PGV to the exclusion of alternatives, like an addict to replace fossil fuel with geothermal
injected into the same system . Other ways could be available , direct-use applicat ions , jars
sterilized for food sold at farmers markets , for example. Small-scale technologies are a
potent ial. If oil runs out, H2 generation from excess PGV production is a good idea, but for
community, not just tourists. Mitch Ewan's idea to develop hydrogen buses was initially for
tourists - not the plan has grown to include community transportation . Compressed air may be
superior to hydrogen . Danger is alliances that are formed between existing groups to protect
the status quo - others need to be represented and future generations must benefit, also. Think
ahead and progress is possible.
Co-cha ir, Wally Ishibashi states : this is not a PGV committee and that the Work ing Group is
willing to listen to all voices and alternat ives.
Member, Ted Peck states that Mitch Ewan is under contract with the Energy Administrator to
fulfill the Hydrogen Fund.
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Member, Patrick Kahawaiola 'a advocates going to communities to receive the public's energy
concerns - anyone willing to schedule a meeting, please do so. The host culture should benefit
from developments and improvements in the state.
Moani Akaka: Office of Hawaii Affairs receives revenues from ORMAT - the Puna commun ity
should benefit more and that benefit should be visible.
Co-chai r, Richard Ha: attended Peak Oil Conference in Washington , DC. Reads from website.
Platts News Service is a leader in providing energy-related news regarding energy price
assessment. A panel of geologists and energy analysts debated Thursday the severity and
timing of an anticipated oil crisis , with one saying during a Washington briefing that crude oil
production has now peaked .
"The global rate of production of oil is peaking now,"said Tad Patzek , professor and chairman
of the department of petroleum engineering at the University of Texas - Austin. "The size of
accumulation [of oil] is not equated to the rate of production ," he said. Frank Rusco, an energy
director at the US Government Accountabi lity Office, estimated some 45 years of "proven
reserves ," though current and future oil demand will stress supplies.
"Higher oil prices can retard economic growth and even cause a recession in the right
circumstance," Rusco said at the briefing, which was organized by the Association for the
Study of Peak Oil and Gas. He declined to say after the briefing what a gasoline price ceiling
might be for US consumers. "The remaining hydrocarbons will be more costly to get from
underground," from a "policy perspective," Rusco said, citing the Middle East as a "fairly
unstable" region.
Robert Hirsch, an energy adviser at MISI and former manager of Exxon's synthetic fuels
research laboratory, put the state of looming shortages in more dire terms, saying "in the next
two to five years oil shortages will get deeper and deeper." Meanwhile, "mitigation of oil
dependency by transitioning into other energy sources will take upward of a decade to come
into play. "Sometime after a decade , mitigation will take impact and things will start to flatten
out," Hirsch said.
New reserves from Brazil and production from unconventional sources in the US will not be
enough to compensate for deplet ing reserves , panel ists said. The Ghawar oil field in Saudi
Arabia , still a bright light in the petroleum world , could see a sharp and imminent decl ine in
production, Patzek said. If Ghawar "peters out, to replace it [with production elsewhere] will be
a very difficult task," he added . He estimated Ghawar's current production at between 4.5
million and 5 million barrels per day, though added that actual production figures are unknown
as they are a "top secret."
Later, on the sidelines , Patzek said Ghawar could become the region's Cantarell , referring to
Mexico's offshore oil field that has seen production plummet by over half from a peak 2.1
million barrels per day in the mid-2000s . Patzek said that the ongoing water-flood efforts into
the Ghawar field to stimulate product ion will eventually taper off. "You're injecting twice as
much water into the well ," he said. "Your field is watering out," Patzek said in an interview
3
Patzek told the briefing that Norway's reserves have peaked, while he characterized the
decline rate in the US Gulf of Mexico as "very high." BP's Thunder Horsewell in the Gulf "has
not reached its potentia l and it's declining faster than people thought, " Patzek said. A BP
spokesman was not immediately available for comment on Patzek's remarks about Thunder
Horse.
A looming collapse in credit markets and liquidity could lead to wildly gyrat ing prices for crude
oil within the next five years , with prices falling to $20 per barrel, then possibly rocketing to
$500 per barrel, a peak-oil theorist and commentator told the Assoc iation for the Study of Peak
Oil and Gas conference. "This is not a recovery that we're in," said Nicole Foss, a former fellow
at the Oxford Institute for Energy Studies , who predicted "chaos" in foreign currency and equity
markets within years. A severe deflationary plunge will contribute to a liquidity crisis among the
financial sector, Foss said on a peak oil panel late last week . The meeting in Washington
wrapped up Saturday.
"Oil will bottom early in this depression ," Foss said. She and fellow panelist, energy analyst,
Chris Martenson , predicted that foreign currency markets will become more volatile , with
domino effects on global money supply. "It's not unthinkable the the US will have another
financial crisis," Martenson said, adding that he gave the US a "50%" shot at having a fiscal
crisis and a "50%" chance of experiencing a currency crisis. "We're going to see severe
dislocations in the foreign exchange markets."
Deflation is tomorrow's problem," Foss said, adding that a lack of purchasing power will
undermine price support for crude oil. Then "printing [money] is a few years off," she said. "We
could see $20 per barrel and then $500 per barrel within the space of five years ," Foss said.
Foss runs the Agri-Energy Producers ' Association of Ontario , where she has focused on farm-
based bio-gas projects and grid connections for renewable energy. At Oxford, she researched
electricity policy at the EU level , according to her website. She was previously editor of the Oil
Drum Canada , where she wrote about peak oil and finance.
Speaking on the sidelines of the conference , Foss said that natural gas holds no promise as a
safe hydrocarbon haven in a scenario of volat ile crude oil prices. There is a "perception of a
glut" of natural gas reserves and other resources from new shale plays and coal-bed methane
and tight formation gas Foss said. "I would argue that this is an illusion," Foss said. The
environmental cost of extracting unconventional resources "is tremendous," Foss said, adding
that the energy resource "bang for buck" is unappeal ing. "We'll end up with natural gas price
spikes, "after years of low natural gas prices," she said.
As demand out paces supply, the urgency to do something to anticipate the crisis becomes
greater. Hope replaces shock if we agree that we can figure out ways to help fend off the panic
2 to 5 years away from oil spike - lowest economic group will suffer the most when prices rise.
An analysis of $200 per barrel oil, even without great detail , it would be devastating to the
Hawaiian economy.
To compare: 35 acres of geothermal equates to 35,000 acres for bio-mass -- 7 cents per
pound if farmer were to grow bio-mass without subsidies -- it would never happen.
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Member Nelson Ho suggests to discuss these matte rs later on in the agenda to permit
presentations would be more appropriate.
Presentation by Innovat ions Development Group - Patricia Brandt, CEO/Board of Directors,
Mililani Trask, Indigenous Community Advisor, Roberta Cabral , Senior Advisor. Office email:
info@idghawaii.com.
Michele, Staff Assistant. Ryan Matsumoto.
lOG has 10 years experience with geothermal and represented the Maori of New Zealand in
three energy-development projects . The overarching approach is to respect human rights while
developing energy resources: Native-to-Nat ive process . lOG is an Hawaii-based strateg ic
planning company that is focused on renewable energy development. lOG wants Hawaiians to
control their own resources. In New Zealand, the Maori Queen and lOG developed plans to
coordinate contacts with the experts to develop locally-owned resources. Equal representation
is the key to a successful geothe rmal drilling. Improve ments in technology are required to
avoid toxic venting of gases, adverse impacts to the environment, and to provide for the
general benefit of the community. lOG provide expertise choosing the best project, the right
developer, and training for local people.
Mililani Trask presented an outline of the Native-to-Native model -- recognize human rights of
homeland to benefit from development. Must address climate change and renewable
resources. Old model of resource exploitation is outmoded . UN declaration for human rights is
the foundat ion to the development model - preserve cultural heritage - environmenta l
susta inability - socially responsible. Hawaii most at risk for shortage of fuel due to dependency
on energy - Hawaii County is the largest landmass in US capable of being energy self-
sufficient. Development of firm-power geothermal needs tax incentives - policy needed that
recognizes geothermal is primary resource of ceded land trust. Carbon footprint shared by all
who drive and use energy. Geothe rmal development requires a commun ity collaborat ive model
- equitable sharing of resources . How do Hawaii Renewable Energy Development Venture
describe stakeholders? It shows who you are dealing with . Mostly corporate members are
stakeholder. No local representat ion. Need cultural affiliat ions - equitable and fair - need to
comply with legislation. Ignoring cultural considerat ions led to court proceed ings. Also , it was
cheap and filthy technology that led to geothermal blowouts 20 years ago. Need appropriate
technologies for Hawaii's conditions. Environmental issues need to be addressed at the
planning stage. Hawaii paying the highest rates for electr icity in the country due to lack of
participation in negotiations at early stages.
Pele Defense Case set standards - deviated bore (drilling at an angle) provides access to
resources that lie beneath environmentally-sensitive areas . Community involvement needs to
move first.
Three Economic Models: 1) ORMAT type is Build-Own-Operate and transfe r of benefits years
later 2) Royalties are pennies on the dollar - not equity benefits - fixed fees per MW 3) Equity
owners at all levels are invited to sit at the table. Participation means shared income.
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Roberta Cabral - The general public and native interests are vested in indigenous minera l and
geothermal is a mineral. Initial investment in research is critical for later negotiations with
investors and developers. The negotiation model leverages community, investors, and
developers interests. Need to partner with bonafide geothermal developers. lOG proactively
seeks support of local population with Community Collaborative Model. lOG specializes in
community connections as well as understanding that geothermal shall not be the exclusive
resource - but, an important resource . Risk is capable of being measured - that relates to the
cost of capital - Collaborative Model structures a PPA (Power Purchase Agreement) with
percentage of surplus cash dedicated to the developer and share a percentage of the
proceeds in a community trust. lOG provides protection for developers by paving the way for
community partnership. The community receives benefit from the trust.
Member, Ted Peck states that there is some question as to whether or not the PUC would
approve this type of trust with money going into it. The legislature must set policy for this type
of model - community equity - change in model now - cannot undo what contract-in-place
stipulates under Hawaii's constitution.
Roberta Cabral - money from project to commun ity can be used for stewardship; trust fund
goes to community's benefit: parks, businesses , educational scholarships, farming, fish tanks ,
fish drying , spas, etc. Technical and financial partners chosen by lOG, who assume risk. lOG
strategy is to bridge the gap between community and developers. lOG thinks geothermal is the
way to go.
lOG wants to be selected as a preferred geothermal developer. lOG has the experience and
the expertise to do the deals.
John Olsen , a member of the Puna community, states that actually it is the commun ity that
takes all the risks - money is just paper. The evacuations of Puna residents due to venting
demonstrated that fact.
Member, Nelson Ho requests a copy of the lOG presentation to be reviewed in detail by the
committee.
Co-chair, Richard Ha, suggests lOG create a proposal for legislators.
Member, Jay Ignacio states - need to balance disclosure to legislation and propr ietary
information of lOG's. Since SCR99 directs the Working Group to report on establ ishing a
community-benefits package , lOG's model may fulfill that requirement.
Member, Ted Peck states that the community-equity model needs to be articulated and some
statutory language may be the starting point.
Presentation by Guy Toyama, Executive Director - Natural Energy Laboratory of Hawaii -
guy@EnergyFutureHawaii.org
Speaking about the NH3 Energy Conference in Detroit.
NH3 is ammonia and the point of the conference is to demonstrate that ammonia is a good
way to carry energy. Geothermal is a good way to create ammonia. Expansion of geothermal
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must occur first - before secondary industries can be established. Farmers need fert ilizer to get
nitrogen into the soil. Ground transportation is the single largest use of fossil-fuel energy, so
load varies with tourism in Hawaii. Geotherm al can be used for ground transportation, as well.
Off-peak hours, curtailment which could mean waste (with foss il burning) or production if used
to convert water to H2. Electro lyzers are used. H2 can be used to fuel transportation, but H2
vehicles don't represent a very large part of the transportation system . So, at 2008
Conference, the speaker, Richard Ha, asked Guy about converting H2 to ammon ia. HNEI slide
- ammonia is the pract ical man's hydrogen. Synthet ic Urea (a dry form of ammon ia ferti lizer)
accounts for 3.6 tons of NH3 per day on island farms. If geothermal were expanded to 720 MW
it would create enough gasol ine-equivalent can provide fuel for all autos on Big Island. The
Dept of Energy with matching state funds have a pilot project to build and maintain 2 hydrogen
fuel buses.
Member, Ted Peck states meeting with Mayor today and discuss feasibility of transform ing all
county buses to H2 and what is timeline.
General Motors and fuel companies are introducing Project Driveway - vehicles that use H2
and an infrastructure to support it.
Ammon ia is a good way to move energy. Ammonia to Oahu for power instead of the expens ive
power line. Ammon ia is denser with hydrogen than liquid hydrogen. Ammonia could be an
exportable commodity. The energy conference demonstrated many different research designs
that used ammonia as the fuel source. Renewable Hydrogen Network - Japanese graphic of
renewable ammon ia combined with H2 and 02 for best fuel. Inject ion of water into ammonia
improves fuel characteristics.
Member, Ted Peck asks about the capital investment for ammonia plant - Guy Toyama will
provide the report. Mr. Peck needs to leave for another meeting .
-- Ten-minute recess --
Co-cha ir, Richard Ha: Call back to order
Working Group Members discuss the Geothermal Interim Report for Hawaiian Legislat ion -
Format and content
Member, Nelson Ho states some concerns: that the working group is not ready to answer I
address all aspects of the information required for the legislat ion 1) revenue sharing -
especially for the least represented 2) impacts to PGV neighbo rs: air quality I noise 3) DNLR's
role in process 4) regulatory agencies' input 5) all forms of energy have subsidies - stated or
not - need scient ific information regarding expansion of PGV's present capabi lity.
Co-chair, Richard Ha: Need to discover from Working Group Member, Bob Lindsey - where
does the money go - what benefits?
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Co-chair, Richard Ha asks Working Group Member (HELCO), Jay Ignacio , what needs to
happen to take the next step?
Member Jay Ignacio says a Resource Plan wi ll address what mix of resources will be used
going forward . Clean Energy Scenario Planning (undefined at present) - Identify the resources ,
location dependent, stability is essentia l. HELCO will produce a study, but not the official public
utility plan, outl ining the integration of resources. The essent ial requirement is to move from
high-level discussion to defining the specific resources and their particular locations and
capab ilities. Geothermal is an option, but without certainty of investment, deve lope rs won't
begin building and without existing facilities, HELCO cannot plan assuredlyto integrate into the
grid .
Member, Andrea Gill: Needed are detai led resource assessments defining the scope of
available energy and how it can be develo ped. There can be no absolute certa inty about a
resource. Only drilling and actual steam production will verify - so need to find the level of
comfort in planning using exploration data to project future growth and integration of new
power plants . Also , Kealoha Energy's plan is more preliminary than has been asserted.
Member, Jay Ignacio says that working with researchers to identify high-probability resource
locations is a first step , the determine how development will be funded.
Member, Nelson Ho: Regarding baseload growth of power product ion, what is the
recommendation accord ing to HELCO's last completed plan? What estimate did HELCO make
in terms of base load growth in MWs? What's the prefer red type of plant?
Member, Jay Ignacio : Theoretically, all foss il-fue l power plants could be replaced . If the
resource is viable and a benefit to HELCO's custome rs, the PUC would approve a change to
geothermal plants . Last filing of projections predicted a 2010 need above 200MWs peak.
Presently, peak is about 185MW. That means the plan for bringing on a firm, large-capacity
generator in 2020 can be pushed further, since demand has not reached projected growth. On-
site generation and the economic downtu rn altered the growth in demand. In 2022 or 2023
there is a plan to bring on another geothermal plant, but not sure how it wi ll come about. The
preferred type of plant meets the needs of the customer: reliable, low cost , and no adverse
impact on the environment.
Member, Andrea Gill: Can HELCO's contract with Hamakua Energy be displaced with
expanded geothermal?
Member, Jay Ignacio says HELCO has a thirty-year contract with Hamakua Energy that goes
out to 2030. They are compensated in two ways: 1) for being available - capacity and 2) for the
energy HELCO uses.
Member, Patrick Kahawa iola'a asks if geothermal at PGV is producing at capacity and if
HELCO is buying all power produced. What resources can provide electrical system stability in
addition to foss il-fuel plants?
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Member, Jay Ignacio says HELCO curtails purchase of power from PGV at night. Shows a
graph of the electrical load profile. As demand decreases, certain plants can be curtailed. Oil-
fueled steam plants cannot be taken off-line without rendering the system unstable. New
designs of geothermal will have the reliability requi red to ensure stability to the grid, but the
current design at PGV does not and , hence, cannot dependably and safe ly displace the oil-
fueled plants. But, in para llel with exploring alternative energy resou rces , HELCO is exploring
alternative fuels. Bio-mass may not be the answer, due to economic constra ints , but alternat ive
fuel sources are an option.
Kristine Kubat asks Jay Ignacio if HELCO sees itself as a developer of alternate energy and
alternate energy resources?
Member, Jay Ignacio states that HELCO is flexible in the matte r of bringing new resources to
the system. The utility has the burden of providing service. An independent prov ider does not
have an equivalent responsibility. If HELCO retires its plants and is no longer financially viable,
it cannot provide the service as mandated by the public.
Member, Nelson Ho says it is the nature of geothermal that it .cannot be throttled back to match
demand, the steam is thrown back into the earth and wasted .
Member, Jay Ignacio says that using geothermal energy independent of the electr ical power
grid would permit more geothermal to be developed effectively and , for example , elect rical
transportation would prov ide that use. Nevertheless, geothermal 's short-comings have to do
with the techn ical/engineering side and the geophysical limitations of the resource .
Member, Nelson Ho says that the geophysical limitations are what John Olsen and Sierra Club
have been pointing to all along . The resource is about pinpointing discrete wate r and rock
formations that have desirable characteristics and that operation is problematic has a great
deal of risk and unce rtainty associated with it.
Member, Jay Ignacio says that the trouble is often the extraction ; wells get clogged and can no
longer produce, so other wells have to be drilled to replace them .
Co-cha ir Richard Ha asks if it is about the return on investment - if enough wells are profitable
and productive, the systems works well. It is about managing the resource.
Member, Nelson Ho says that if the relevant problems are defined in the Interim Report, the
group will be on its way to prov iding information to help solve the problems.
Member, Jay Ignacio says the problems with accepting photo-voltaic energy and the contracts
that exist with wind could mean that later contracts are turned away before older commitments .
So, even if geothermal proved to be less expensive, HELCO might be prevented from buying
it.
9
Member, Patrick Kahawaio la'a says people outside of the work ing group don't understand that
part -- and need to be told. If geothermal will be available at 6 cents per kilowatt , but HELCa
has to pay 35 cents for wind because of an oil price spike, people will be confused and angry.
Co-chair Richard Ha says that the inter-island power connectio n starts to make practical sense
- espec ially, as resources costs rise.
Member, Andrea Gill asks, is HELCa paying 15 cents avoided-costs for wind regardless if it is
firm or intermittent?
Member, Jay Ignacio says, Yes. Contract exists for a long time . If we don't take aggressive
steps to expand geothermal , especia lly if oil prices go to $200 per barrel, there will be
problems supplying energy to meet demand. It will take time to prove reliability and come to be
a dependab le part of the system. It is at least a year to bring a plant online. How well that
source will be managed is fundamental to the level of confidence. Plants cannot be retired until
the re is demonstrated reliability and a redundancy in case of problems . Propose that HELCa
runs two simulations to provide data on how transmission expansion scenarios would play out.
Member, Andrea Gill says new resource data is needed to remove uncerta inty regarding
growth and stability. Landowners can request to be in a subzone or removed from a subzone if
it appears a resource is there . Need to work through the DNLR. The DNLR can create a
committee as it did before. Currently outlining the issues for the Interim Report.
Next meeting have a draft of report to look at. Propose November 8, 2010 as date for next
meeting.
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CALL TO ORDER
Recorder: Kayc ie Carter
Co-chairman, Richard Ha: Invites comments from the public.
Walt er K.:\I . La n
De/111t.\' i\ lanag;ll~ Din. ~ ('I()J'
Geothermal Energy Working Group
Hawai'i County Building
Puna Conference Room
25 Aupuni Street
Hilo, Hawai'i 96720
County of Hawai'i
Office of the Mayor
25 Aupuni Street. Suite 2603 • lI ilo. Hawa ii 96720 • (XOR) 96 1-x2 11 • Fax (XM) 96 1-6553
KON:\: 75-5722 I1anama Place. Suite 102 • Knilua-Kona. Hawari %7.:jO
(XOH) 327-3602 • Fax (XOX ) 32(,·5663
Present: Robert Lindsey, Ted Peck, Carlito Caliboso, Jay Ignacio, Nelson Ho, Barry Mizuno,
Wallace Ishibashi, Jr., Richard Ha
Minutes of Geothermal Working Group November 8, 2010
Kristine Kubat, a community and environmental advocate <kristinekubat@gmail.com> 808
934-8482: states that she has read the Working Group Interim Report draft and objects to
the optimistic language regarding geothe rma l. Petro leum analysis is plentiful, but there is
limited analysis for geothermal. Despite the fact that Big Island is located above a
geotherma l hotspot, the resource available for geothermal may be depleted. In her
estimation, geothermal is not a renewable resource. She says that the report should so
state. She objected to the statement: a resident could have their property removed as a
subzone designated for geothermal if the resident so desired. The petit ion is difficu lt for
people to do. Also, she asks for facts about HELCO plans to retire oil-fired gene rators. Also,
she asks PGV to come forward with facts. How much does it cost to build a geothermal
plant. The concept of firm-power for baseload needs to change . Depletion, firm-power,
geothermal resource subzones all need to be defined clearly. She wants to make some
recommendations in the final report.
Jon Olsen, a member of the community, says he and 87 others withdrew their propert ies
from the designated geothe rmal subzones. The state did not respond favorably to their
certified letter. He has copies of legal filings and he will provide when necessary. He
expresses his concern that the current evacuation zone around PGV hasn't been discussed .
William P. Kenol
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The EPA requested that the state and county create a notification program and that has not
occurred . There is a concern about heavy metals and sulfur being released into the
environment around PGv. He believes every chemical is within seawater, many are
dangerous, and the geothe rmal plant wells may release them.
Steve Phillips , a member of the Puna community, had a bad exper ience with geothermal
before. He said that the law should be changed to permit a contested case hearing. Any new
development that impacts the community must uphold the rights of those in the
neighborhood . He stated that geothermal gases poisoned his son in his crib. He stated that
he lost his marriage because of geothermal. His property values went down because of
geothermal. He said he wrote rules for a geothermal asset fund that were never used. How
will the mess of a decommissioned plant be funded when it needs to be dismantled? That is
what the asset fund is for. He will do everyth ing in his power to halt geothermal development
unless the community has a contested case hearing. The community led to improvements
over the poorly designed and built experimental well.
Robert Petricci lived in the neighborhood during the development of geothermal and was
evacuated years ago when there was an open venting. He also wants a contested case
hearing . There will be problems if geothermal is built where people live. Also , geothermal
developers must not cut corners during construction.
Member Robert Lindsey says he thinks a contested case hearing is a good idea and fits in
with SCR 99. To move forward with geothermal means that we must contend with some of
the past errors .
Co-chai r Wally Ishibashi says everyone knows some things were done wrong in the
beginning , but we are moving in the right direction now. Everyone wants things to be done
correctly. We are trying to do the best we can.
Member Nelson Ho says the legislature took away the contested case hearing and that the
Working Group can make a recommendation.
Member Carlito Caliboso says that the Interim Report should focus on the issues directly
related to SCR 99.
Member Ted Peck says since it is the Interim Report , we don't need all the answers.
Co-chair Ha asks if anyone has suggest ions on how the report should go.
Member Carlito Caliboso reiterates that the report should only address the points expressed
in SCR 99.
Member Ted Peck says the report can tell the legislators: here are the answers to these
problems and here are the issues we need to track down. Also , the Executive Summary
needs to be really tight.
Co-chair Ha invites the volunteer editor to the working group table to receive point-by-point
instructions and edits of the report draft from the working group members. Appendices can
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be used for bulk information and details referenced in text. Also , PDF files permit members
to make comments on the text. A discuss ion of the execut ive summary ensues regarding key
points and the possibilities of disagreements and unresolved issues . The members resolve
to work on the Interim Report via email. There is a need to assess resources specifica lly.
Need discuss ion of geothermal electr icity potential , but also secondary industries, such as
hydrogen and ammonia production . The scope of the resolut ion forms the basis of the
contents of the report and the over-arching analysis of baseload feasib ility. However, there is
a need for context regarding peak oil and other considerations that provide the basis for the
work ing group's recommendations to the legislators.
Member Nelson Ho states that the report should be lean and cut-to-the-chase rather than
offer too much information. The information needs to be clearly stated . Since the
environmental impact is site specific, there can be no informat ion on the impact without
identifying the location of the resource or how it will be developed .
Member Barry Mizuno agrees that the most critical issue should be to identify the resources
available. More testing is needed.
Member Ted Peck points out the shortcomings of available data on geothermal. Report
needs to discuss issues as well as upside .
Members Ted Peck and Nelson Ho discuss the pros and cons of mediation versus contested
case hearing with the commun ity members.
Co-cha ir Richard Ha discloses his discussions with a development group who are
investigating the possibility of developing geothermal on Big Island. He has not joined with
them and will keep the working group aware of his role, if any.
Members Nelson Ho and Barry Mizuno discuss the role of geothermal in the future and the
need for geophysical data.
General discuss ion of format and structure of next draft using printout of existing draft among
Working Group members and volunteer editor. The consensus is to build the report so that it
is concise and focused on the SCR 99 mandates. Circulate the next draft in three sections :
Executive Summary, Working Group writing assignments, and Appendices. Start with
addressing using geotherma l as primary energy resource as the Working Group conclusion
and the additional uses (transportation and ammonia production) as secondary benefits.
Member Carlito Caliboso states that there may be a conflict if he supports geothermal uses
before the legislat ion and is later asked to decide on geothermal development with the PUC.
Member Ted Peck states that even if members must recuse themselves from advocating for
specific development, it is appropr iate for the Working Group to assert its principal findings :
that multiple geothermal plants are the most prudent approach, that historically geothermal is
a lower-cost energy resource , it has the potential to supply baseload electricity, although it
has not yet demonstrated baseload consistency in its applicat ion in Hawaii. It is a renewable
resource indigenous to Big Island and can neutralize the price volati lity of petroleum fuel for
the county both in terms of the electr ical grid and in terms of transportation. Addit ionally,
3
products that assist in island agriculture can be cost-effectively produced with geothermal
and replace the importation of products made on the mainland from fossil fuels. Thus , it has
a significant potential to be Big Island's primary energy resource.
Member Jay Ignacio advises that reliability is essential to satisfy the utility's need for
dispatchable energy on demand.
Member Barry Mizuno suggests that if other geothermal plants were in operation and each
one of three produced the mega wattage for the grid as well as electricity to create other
products and services, than the combination of generation beyond the grid's requirements
would permit reliability so that , if needed, one or more could serve in another's place.
Member Ted Peck states that a robust environmental impact statement can mitigate
commun ity concerns . A general discussion concludes that the contested case hearing be
explored, but not recommended to the legislation at this time.
Member Jay Ignacio cannot speak to the intricacies of specific expansion of the HELca grid,
since that requires detailed study. However, he proposes a HELCO-funded, high-level study
to look at a hypothetical expans ion in two locations.
Member Ted Peck states that funding would be necessary to fully analyze the impact of a
transition to geothermal. For example , shippers and dock workers may loose work importing
supplies for petroleum-based plants. It is generally concurred that funding is needed and that
the Working Group should recommend the legislation make it available.
Co-chair Wallace Ishibash i points out that there are two projects the Working Group
recommends be funded: first , test ing and identifying specific locations that hold promise to
be geothermal generation sites and second , analyzing the impact of transition to geothermal
upon the existing infrastructure. Resource analysis and impact assessment.
Community benefits discussion concerning the best approach and advisors to consult.
Community benefits can include Volcanoes National Park hydrogen buses and agricultural
fertilizer.
Member Robert Lindsey identifies the resources and people who will be supplying
information for the community benefits section. Recommend to the legislation that royalties
from geothermal be identified and ear-marked for local community benefits rather than going
into the genera l fund.
Co-chair Wallace Ishibashi asks about royalties calculation and distribution. The legislation
will have to address the percentage distribution when it comes up.
Member Barry Mizuno explains that the royalty is calculated accord ing to the value of the
resource using a formula developed by DNLR and the US Department of Interior; from that
figure, 10 percent of the resource value is des ignated royalty.
Member Nelson Ho asks Richard Ha about lOG and the consortium who wants to develop
geothermal.
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Co-chair Richard Ha replies that the genera l idea seems good, but it is too early and nothing
substantial has been done yet.
Meeting adjourned .
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Appendix D
Activ ities to Date
Geothermal Working Gro up members attended monthly rou nd-table disc ussions
Geoth ermal Working Group memb ers prepa red an Interim Report
Geothermal Working Gro up members toured HELCO power plant July 15,2010
Geoth ermal Work ing Gro up members toured PG V power plant August 26, 20 10
Richard Ha attended the 7t h Annual NH3 Fuel Conference in Detroit, Ml Sep t. 26-28, 20 I0
Richard Ha attended the 2010 ASP O-USA Peak Oil Con ference: The Future of Oil, Ene rgy and
the Eco nomy in Wash ington, D.C. October 7-9, 20 I0
Energies 2009, 2, 25-47; Review What is the Mi nimum ERO I that a Sus taina ble Society
M ust Havc'! by Charles A. S. Hall, Steph en Balogh and David 1. R. Murphy
Wallace Forbes, 09,13,10; Review Bracing For Pcak Oil Prod uction By Decad e's End, and
interview with Charles Maxwell, senior energy ana lyst.
Review Platt s News Service report by Leslie Moore, on the ASPO Co nfe re nce in Was hing to n,
DC - Peak Oil
An alyze the latest material on emerging risk in the energy sec tor by Lloyd ' s of London
In su r ance: 360 Risk I nsigh t. a peer-reviewed Whi te Paper by An tony Froggatt and Glada Lahn.
Co-chairs Wallace Ishib ash i and Richard Ha parti cip ated in panel d iscussions in Kona and at the
Uni versity of Hawaii. Hilo .
Co-chair Richard Ha participated with Kale and Robbie A im and a Native Hawaii Legal Corp
attorney on a geotherma l pane l at the Association of Hawaiian Civic Clu bs in Kana .
Kanoe Wilson , University of Hawaii , Office of Student Affai rs. First Na tions' Futures Pro gram
Fellowship . Kame hame ha Sch ools instituted program to imp rove management of First Nations'
assets. Promote awareness through education of risks and reward s of developing geoth ermal ;
outreach which is still continuing .
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Geo thermal Working Group Report
Co-chair Richard Ha gave prese ntatio ns to the Waimea and Keaukah a Co mmunity Associa tion s,
the Rotary Club of Waim ea, and the Lions Club of Hilo.
Co-chair Wallace Ish ibashi, Mike Kaleikin i, Mi lilani Trask and co -cha ir Rich ard Ha appeared on
Solar Radio. Richard Ha has been appeared on that program discussing geo thermal three times.
Co-chair Wallace Ishibashi and co-chair R ichard Ha gave prese ntations a t the Unive rsity of
Hawaii, Hilo confe rence on Geothermal Energy May 2X, 2011 .
Co-chair Wallace Ishibashi and co-chair Richard Ha gave present ations at the Home-Gro wn
Energy Forum, Saturday, August 27,20 II at Hawaii County 's A upuni Center.
Co-chair Wallace Ishibashi and co-chai r Richard Ha gave a prese ntation at BIL A Geo
Committee ,September 18, 20 I0
Co-chair Wallace Ishibashi and co-chair Richard Ha gave a presen tation at Kona
Community.Outrigger Keau hou, Oc tober 22 ,20 10
Co- chair Wallace Ishibashi and co-chair Richard Ha gave a presentation at Hi lo UH, October 25,
20 10
Co-chair Wallace Ishibashi and co-chai r Richard Ha gave a prese ntatio n at UCB 127 Hi lo Moku
Power, Febru ary 5, 20 11
Co-chair Wallace Ishibash i and co-chai r Richard Ha gave a present at ion at Kona Comm unity,
Febru ary 8, 20 II
Co-chair Wallace Ishibashi and co-chair Richard Ha gave a present ation at Pun a Community
IDG, April ~, 2011
Co-chair Wallace Ish ibashi and co -cha ir Richard Ha gave a presentation at BIL A Labor, Apri l 18,
2011
Co-chair Wallace Ishibashi and co-chair Richard Ha gav e a present ation at Hi lo Community, UH,
May 28, 2011
Co-chair Wallace Ishibashi and co -chair Richard Ha gave a prese ntation at Oahu State
Legislatures, July 7, 20 11
I
I
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Geothermal Working Group interim Report
Co-chair Wallace Ish ibashi and co-chai r Richard Ha gave a presentation at Ma ui Co mmunity,
lOG, July 20. 20 II
Co-chair Wallace Ishi bashi and co-chai r Richard Ha gave a prese ntation at Hil o Community.
August 27, 20 I I
Co-chair Richard Ha gave a presentat ion at Waimea Community, LDG, September 2 1,201I
Co-cha ir Wallace Ishibashi and co-chair Richard Ha gave 11 presentation at Kan a Community,
IDG, Septemb er 22, 20 11
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Appendix G
Energy Return On Investment by Dr. Charles A. S. Hall
Source: energies ISSN 1996-1073,
www.mdp i.com/ journa llenergies January 23, 2009
What is the Minimum EROI that a Sustainable Society Must Have?
Charles A. S. Hall, Stephen Bal ogh and David J. R. Murphy
Economic production and, more generally, most global societies, are overwhelmingly dep endent
upon depleting supplies of fossil fuels. There is considerable conc ern among resource scientists
and many eco nomists that deci sions made about the futur e of energy, based on today's prices,
could have dire consequence s. The rise in petroleum pric es between 2005 and 200g that lead to
the related mark et co llapse of 2008 provided one indica tion of the short-comings of future
predictions base d on current market prices. A different method used to calculate the cost I benefit
rat io of energy resources is: Energy Return On Investment (EROI). It provides a more rigorous
approach to exa mining adva ntages and disadvantages of different fuels and also offe rs the
possibil ity to look into the future in ways that mark ets seem unable to do . One important goal of
the Geothermal Working Group Interim Report is to assess the min imum return-on- investment
that must be attained from Hawaii 's energy resources in order to SUpp0l1 optimum soc ial and
economic activ ities . We surmise that for any sys tem to survive, grow, and thr ive, it must gain
substantia lly more energy than it uses in obtaining that energy. Thus, Hawaii must abide by the
prin ciple s that ca n be calculated using the Law of Minimum ERa I for fossil fuel, which has been
calculated at abo ut 3 to 1 (the cost to drill , refin e and deliver petroleum is three times grea ter
than the benefit of use in farming, driving, producing electri city, etc.).
Toda y's pric es are not influ enced by tomorrow's condi tions; the most abundant fuels will be less
available -- for either geo log ical (depletion) or political reasons -- in the future. In addition,
current prices of energy in the U.S. are greatly influenced by various subsidies. The end of cheap
oil might be, or soon might be, upon us. Meanwhile, gasoline prices, although high in nominal
term s, ju st abo ut peaked in 1981. Corrected for inflation, what we now pay for gasoline in a year
is a smaller proportion of our income. Given that our island society is overwhelmingly dependent
upon oil, this is cause for concern. The price at the pump or the price of a barrel today is a false
ind icator of true reserves and future market costs. Current conditions are an unreliable basis for
projections and planning .
Net energy analysis is called the assessment of energy surplus, energy balance, or, energy return
on investment (EROl). EROI is calculated from the following simp le eq uation:
CONFIDENTIAL - Pf~OPERTY OF GEOTIIERMAL WORKING GROUP· HAWAii COUNTY
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EROI = Energy returned to society vs. Energy required to get that energy
For mos t fuels, espec ially alternative fue ls, the energy gains are reasonably we ll understood, but
the bo unda ries of the denom inator, especially with respect to community reaction and
envi ronmental issues, are poorly understood and even more poorly quanti fied . Sur vival, comfort,
wea lth, art and eve n civilization itself is a produ ct of surplus energy. The ability of a given
society to divert attention from life-sustaining needs, such as ag riculture or the attainme nt of
wa ter, towards luxur ies such as art and scholarship is based on the quantity and quality of surp lus
resources. Indeed, hum ans co uld not possibly have made it this far, or eve n from one generation
to the next, without there bein g some kind of net posit ive energy.
Energy comes from many so urces - from imported and domestic so urces of oi l, coa l and nat ural
gas , as we ll as hydropower and nuclear, and renewable energy - increas ing ly from wind, sola r,
geotherm al, etc. Most of these are cheaper per unit energy del ivered than oil. Globally, for eve ry
barrel of oil inves ted in see king and producing more oil, some 20 barrels are delivered to society.
Thus, fossil fuels still prov ide a very large energy surplus, obviously enough to run and expand
the human popul ation and the very large and complex industr ial societies aro und the world.
Th at 's the goo d news. The bad news is that the depletion of fossi l fuels has been occurring since
the fi rst ton of coal or barre l of oil was mined. Since these fuels need abo ut 100 mi llion yea rs (0
regenerat e, depletion and technology are in a race . Either technology, the mark et and economic
incenti ves will continue to find oil to replace that which we have extracted, or the prices will
increase as oil reserves deplete and society must find substitutes when new techn ologies develop .
Furth ermore, there is considerable evide nce that, in the case of oil, we are mostly j ust pumping
out old fie lds rather than replacing extracted oil with newl y found oil. Globally, we are using
between 2 to 3 barrels for eac h new barrel found. If current trends continue linearly, then in
abo ut two to thr ee decades it will take one banel of petroleum to find and produ ce one barrel of
petroleum . Oil will cease to be a net source of energy. Th is means that the question is not
necessaril y what the size of global oil reserves is, but rath er what is the size of that portion that is
ex tractable with a positive net energy value'? In the case of alternative reso urces the question is:
at what rate can high EROI fuels can be produced. The implica tions of this are obvious, huge,
and make an argument for seeki ng substitutes earlier rather than later. But , the prob lem with the
alternatives is to find ones with the desirable traits offossil fuels : I) sufficient energy den sity 2)
transportability 3) relat ively low environmental impact per net unit delivered 4) relatively high
EROI and 5) prod ucible on a scale that society demands.
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Geothermal Working Group Report
Economic Realities
At the time of this writin g, a barr el of oil on the New York market is abo ut S86. Ass ume that the
real price of oil, that is, the price of oil relat ive to othe r goo ds and serv ices, increased to S140 a
barrel. If that happened , then S2.38 trill ion , one fifth of the eco nomy, wou ld be used to buy the
oi l to run the other four fifths -- not including the energy-extraction sys tem itself. If the price of
oil increased to S250 per barrel, about one third of all economic activi ty wo uld be required to run
the other two thirds. At S750 a barr el, the output of the entire econom y, S 12 trill ion doll ars,
would be required to genera te the money to purchase the energy required to run the eco nomy.
There would be no net output. In a real economy there would be adjustments, alternat ive fuels
and nuance s. However, this analysis does give an overview of the relat ion between gross and net
eco nomic activity, as well as the vital ro le of energy. As the pric e of fuel increases, its EROI
decl ines, and there are large impacts on the rest of the economy. These impacts ca n be especially
influent ial beca use changes in the price of energy tend to impact discret ionary, not base,
spending.
Oil refineries use roughly 10 percent of the energy in fuel to refine it to the form that we use. In
addition, about 17 percent of the mat erial in a barrel of crude oil end s up as oth er petroleum
products, not fuel. So for every 100 barrels coming into a refinery only about 73 barrels leaves as
usable fuel. Natural gas does not need such extens ive refinin g, altho ugh an unknown amou nt
needs to be used to separa te the gas into its various compo nents and a grea t deal, perhaps as
much as 25 percent , is lost through pipeline leaks and to maintain pipeline pressure. Coa l is
usually burned to make elec tric ity at an ave rage effic iency of 35 - 40 percent. What this mea ns is
that at least 1.27 units of crude oil are added to the cos t to deli ver I unit as a fue l.
Oil weighs roughly 0.136 tons per barrel ; transportation by truck uses about 3400 BTU/ton-mile .
Thu s, it costs about 5% of the total energy content of a barrel of oil to move it to where it is used .
Now the calculation for EROI changes to abo ut 40 percent ( 17 percent non- fuel loss, plus 10
percent to run the refinery, plus 10 percent extraction, plus about 3 percent transport ation loss).
For oil one needs an EROI at the mine mouth of roughly 1.4 to get that energy to the point of
final use.
I
I
I
I
I
What our society needs, however, is energy serv ices, not energy itself, which has little intrinsic
economic utility. So we must count in our equation not just the ups/ream energy cos t of finding
and producing the fuels them selves, but all of the downs/ream energy required to deli ver the
service (in this case transportation ): 1) buil ding and maint ain ing ve hicles, 2) makin g and
maintain ing the roads used, 3) incorporating the depreciation of vehicles, 4 ) incorporating the
cos t of insurance, 5) etc . Our ca lculation, adding in the energy costs of getting the oil in the
ground to the consumer in a usabl e from (40 percent) plus the pro-rated energy cost of the
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infrastructure necessary to use the fue l (24 percent ) is 64 percent of the initial oil in the ground.
Thu s, the energy necessary to provide the se rvices of 1 unit of crude oi l at the gas station or the
electrical generator is roughly 3 units of crude oil. Th is cuts our ERO I to 3:1 for a ga llon at final
use, since about two third s of the energy extrac ted is necessar y to do the other things required to
get the service from burning that one ga llon. Include the energy cos t of supporting labor or
compensa ting for environmental dest ruction and this ratio increases substantially. In the final
ana lysis, eve n before fact oring in the inefficiencie s of transforming fossil fuel to electricity and
delivering it to homes and businesses, the current method of electrical prod uction is simply not
sustainable.
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Appendix H
Charles Maxwell, Senior Energy Analyst at Weeden and Company
Interviewed by Wallace Forb es
Maxwell: The use of petroleum in the world is now up to about 30 billion barrels per yea r. The
rate at which we have found new supplies of petroleum over the last 10 years has fallen to an
ave rage of onl y about 10 billion barrels per yea r.
We're obv iously in an unsustainable situation. We are now using up a greater number of barrels
that we have found in the recent past and that we have reserved in the ground. We are now
beginn ing to use it up relatively quick ly--with scary consequences for the future.
The peak of production usuall y comes sometime between 30 and 50 yea rs after the pea k of
finding oil. "The peak of discovery," as they call it. For instance, in the North Sea, the peak of
disco ver)' was in the late 1960s, and the peak of production was in the late 1990s . So it was
around 30 years between the peak of findin g oil and the peak production of that oil.
Forbes: From those sources in the North Sea?
Maxwell: Yes. In the United States, the actual peak of discovery was 1931, quit e a bit earlier. We
were the first country to actually peak in the world of oil production. Our peak of production
came in late in 1970. So that was a 39-year transition from the peak of finding the oi l to the peak
of producing it.
Now the question rem ain s in front of us, has the wo rld peaked in its level of discovery and if so,
how long will it take the world, if it has peaked, to reach the peak of oil output? I beli eve that the
peak of discovery fell in the five-year interval between 1965 and 1970 . So if yo u took it at, say,
1968, and then you added 50 yea rs, you wo uld get to 2018 .
Forbes: Is technology redu cing the time between finding and prod ucing oi l?
Max well: Technology is trying to give us the ability to produ ce more out of a giant field . In the
early days we only produce d abo ut 25%. Today we' re producing about 40% of the oil in place
when a fie ld is found. Th ese numbers are gaining rather slow ly now. What's happening is that the
increase in the world's population and grea ter use of oil in transportat ion , part icular ly in the
emerging co untries , is wo rking to lift oil demand , and that spurs us to drain a field more quickly,
but not necessarily to get a higher proportion of oil out of it. So we have technology improving
prod uction capability, but actually taking the oil out faster rather than getting much more out. I
cannot tell yo u whether we are len gthening the life of a field very much in these times. It 's a
slow proc ess, at best.
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Appendix 1
Ass ociation for the Study of Peak Oil & Gas Con ference
Washington, DC (Platts ews Serv ice) - Lesl ie Moore Mira
A panel of geologists and energy analysts debated Thursday the seve rity and timing of an
anticipa ted oil crisis, with one sayi ng during a Washington briefing that crud e oil production has
now peaked .
"The global rate of production of oil is peaking now," said Tad Patzek, profe ssor and chairma n of
the department of petroleum engineering at the University of Texas - Austin. "The size of
accumulation [of oil] is not equated to the rate of production," he said. Frank Ru sco , an energy
director at the US Government Accountability Office, estima ted some 45 yea rs of "proven
reserves," though current and futur e oil demand wi ll stress supplies .
"Higher oil prices can retard econ omic grow th and even cau se a recession in the right
circumstance," Rusco said at the briefing, which was organized by the Association for the Stud y
of Peak Oi l and Gas. He declined to say afte r the br iefing wha t a gasoline price ce iling mig ht be
for US consumers.
"The remaining hydrocarb ons will be more cos tly to ge t from underground ," from a "po licy
perspect ive ," Rusco sa id, citing the Middle East as a "fairly unstable" region.
Rob ert Hirsch , an energy adviser at MISI and former manager of Exxon's synthe tic fuels
resea rch laboratory, put the state of loom ing sho rtages in more dire term s, sayi ng " in the next
two to five yea rs oil shortages will get deeper and dee per." Meanwhile, "mi tiga tion of oil
dep end ency by trans itioning into other energy sourc es will take upward of a decade to come into
play. "Sometime after a decade, mitigation will take impact and things will start to flatt en out ,"
Hirsch said.
New reser ves from Brazi l and production from uncon ventional sources in the US will not be
enough to compensa te for deplet ing reserves, panelists sa id. The Ghawar oil fie ld in Saud i
Arabia, still a bright light in the petroleum world , co uld see a sharp and imm inent decline in
production, Patzek said. If Ghawar "peters out, to replace it [with production elsewhere] will be a
very difficult task," he adde d. He estimated Ghawar's current production at between 4.5 mill ion
and 5 million barrels per day, though added that act ual production figures are unknown as they
are a "top secret."
Later, on the sidelines, Patzek said Ghawar could become the region 's Cantarell, referring to
Mexico 's offs hore oi l field that has seen production plumme t by over half from a peak 2.1
million barrels per day in the mid- 2000s. Patzek said that the ongo ing wa ter-flood effo rts into the
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Gha war field to stim ulate produ ction wi ll eve ntually taper off. "You 're injecting twice as much
water into the we ll," he said. "Your field is watering out ," Patzek said in an interview Patzek told
the briefing that Norwa y 's reserv es have peaked, whil e he characterize d the decline rate in the
US Gulf of Mexico as "very high ." BP 's Thunder Horse we ll in the Gulf "has not reac hed its
potent ial and it's decl ining fas ter than people thought," Patzek said. A BP spokesman was not
immediately avai lab le for comment on Patzek's remarks about Thu nder Horse.
A loom ing co llapse in credit markets and liquid ity co uld lead to wildly gyrating prices for crude
oil within the next five yea rs, w ith pric es falling to S20 per barrel, then possibly rocketin g to
$500 per barrel, a peak-o il theorist and commentator told the As soci ation for the Stud y of Peak
Oil and Gas conference . "This is not a recovery that we 're in," said Nicole Foss, a former fellow
at the Oxford Institute for Energy Studies, who predi cted "c haos" in foreign currency and equity
markets wi thin years . A seve re deflationary plun ge will contribute to a liquidity cris is amo ng the
financia l sec tor, Foss sa id on a peak oil panel late last wee k. Th e meet ing in Washington wrapped
up Saturday.
"O il will bottom early in this depression," Foss said. She and fellow panelist, energy analys t,
Chris Martenson , predicted that forei gn currency mar kets will become more volatile, with
domino effects on global money supply. " It's not unthinkable the the US will have another
financial crisis," Martenson said, adding that he gave the US a "50%" shot at having a fiscal
cris is and a "50%" chance of ex periencing a currency crisis . "We' re goi ng to see severe
dis loca tions in the foreig n exchange markets."
Deflation is tomorrow 's problem," Foss said, adding that a lack of purchasin g power will
undermine price support for crude oil. Then "printing [mon ey] is a few years off ," she sa id. "We
could see S20 per barrel and then S500 per barrel within the space of five years," Foss said. Fos s
runs the Agri- En ergy Producers' Association of Ont ario , where she has focused on farm-based
biogas projects and grid con nec tions for renewable energy. At Oxford , she researched electricity
pol icy at the EU level , according to her website. She was previou sly editor of the Oil Drum
Canada, where she wro te about peak oil and fina nce.
Speaking on the side lines of the conference, Foss said that natural gas holds no promise as a safe
hydrocarbon haven in a scenario of volatile crude oi l prices. There is a "perception of a glut" of
natura l gas reserves and other resources from new shale plays and coa l-bed methane and tight
formation gas Foss sa id. " I would argue that this is an illusion," Foss said. The environme ntal
cos t of extracting unconventi onal resources "is tremendous," Foss sa id, adding that the energy
reso urce "bang for buck" is unapp ealing. "We' ll end up with natura l gas price spikes, "after years
of low natural gas prices," she said .
I
I
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Appendix J
Strateg ic Risks and Opportunities for Business
Lloyd's of London Whi te Paper
The Energy, Environme nt and Development Program (EEDP) at Chatham House adva nces the
interna tional debate on energy, environment, reso urces and deve lopment po licy.
Author, Ant ony Froggatt , is a Senior Research Fellow at Chatham Hou se. He has worked on
intern ational energy and clim ate issues for over 20 years.
Co-author, Glada Lahn , is a Research Fello w specializing in energy governance and developme nt
issues. She has publi shed papers on Asian energy and is research ing energy policy in the Gulf.
Overview
Independentl y of what happens in UN negotiating roo ms, the US Congress, or mult i-national
corporate board rooms, Hawaii's legislature and Hawaii's businesses can take action. We can plan
our energy needs, we can make every effort to reduce consumption, and we ca n aim for a mix of
different energy so urces . The transformat ion of the energy environmen t from carbon to clea n
energy sources creates an extraordinary challenge for our island . We can expect dramatic
changes : prices are like ly to rise, with some commentato rs suggesting oil may reach $200 a
barrel ; regulat ions on carbon emissions will intensify; and reputations wi ll be won or lost as the
publ ic demands that big energy users and suppliers reduce their envi ronme ntal foo tprint.
1. Energy security and environmental concerns are unleashing a wave of policy initiat ives and
investments that will fundam entally alter the way that we manage and use energy.
2. Mod ern society has been built on the back of access to relatively chea p, combustible, carbon-
based energy sources. Three factors render that model outdated: surging energy consumption in
eme rging eco nomies, multiple constraints on conventional fuel production and intemationa l
recogn ition that continuing to release carbon dioxide into the atmos phere will cause climate
chaos.
3. China and emerging Asian eco nomies have already demonstrated their weight in the energy
markets. Their importance in global energy security will grow.
4. Energy markets will con tinue to be volatile as tradi tional mechanisms for balancing supply
and price lose their power. International oil prices are likely to rise in the short to mid -term.due
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to the cos ts of produc ing addi tional barrels from difficult env ironme nts, such as dee p offshore
fie lds and tar sands .
5. Much of the world's energy infras tructure lies in areas that will be increasingly subject to
seve re weather. On top of this, ex traction is increasin gly taking place in more severe
environme nts such as the Arctic and ultra-deep water. For energy users , it means grea ter
likelihood of loss of power for industry and fuel supp ly dis ruptions .
6. Without an intern ational agree ment on the way forwa rd on climate change mitigation , energy
transitions wi ll take place at different rates in different reg ions. Those who succeed in
impl em ent ing the most efficient, low-carbo n, cos t-effective energy sys tems are likely to
influ enc e othe rs and export their ski lls and technology.
7. Th e introduction of ca rbon pr icin g and cap and trade schemes wi ll make the unit costs of
energy more expensive. The mo st cost-effec tive mit igation stra tegy is to redu ce fossil fue l energy
consumption.
8. Businesses mu st address the impact of energy and carbon constraints holi st icall y, and
throughout their supply chains . Tight profit margin s on food products, for exa mple, will make
some current so urces unprofitab le as the price of fuel rises and loca l suppliers become mo re
competitive. Retail industries will need to either re-evaluate the 'j ust-in-time ' busin ess model
which ass umes a read y supply of energy throughout the supply chain.
9. The last few yea rs have witn essed unprecedented inves tme nt in renew abl e energy and many
co untries are planning or pi loting 'smart grids' . Thi s revolution present s huge opportuni ties for
new partnerships between energy suppliers, manufacturers and users.
Introduction
This report looks at short-term (one to five yea rs) and medium-term (five to ten yea rs) risks to
general business. It also considers longer-term (ten yea rs plu s) issues, parti cularl y as they impact
on technologic al and investment choices for the energy sector. While energy supply disruption is
freque ntly the resu lt of techn ical faults and strike action, we do not deal wi th this here, but
conce ntrate instead on the impacts of cons tra ints on carbon and carbon-base d resources.
I
I
I
I
I
I
Histori call y, energy sec urity has meant defending agai nst supply disruption and price instability.
With in this min dset, protectin g the status quo is param ount. Yet dynamic trend s, incl uding the
sharp rise in demand from newly industrializi ng economies, carbon-diox ide induced glo bal
wa rming and the growth of altema tive energy techn ologies, mean that pro tec ting traditional
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energy pract ices will make us less secure, and less compe titive , in the future. This is in addition
to the threat that climate change poses to energy infrastructure . These are not issues for the
energy sector alone. The return to high and volatile oil prices afte r 2005 reinforced the link
between energy prices, profi ts and economic stability for mos t busine sses .
Renewable energy has moved into the mainstream and is now supplying the major ity of new
electricity in some regions. To increase effic iency and allow the uptake of more renewabl e
energy, radically different infras tructures are being planned aro und the world. These may include
loca l and trans-national ' smart grids' that communicate wit h household and industrial appliances
and elec tric vehicles, and can send power back into the grid to help regulate dem and flows.
There is little sign that energy dema nd will go dow n, with forecasts suggesting a 40% increase
by 2030. Th is will req uire S26 trill ion of inves tment - some 1.4% of globa l GOP. Give n the
global commitment to radi cally reduce emissions and the finite nature of conve ntio nal fossi l fuel
sources, a rapid movement towards a highly-efficient non-fossil energy future wo uld see m to be
the logical inves tment choice.
Trends
With world population grow th and pressure for higher standards of living in developing
co untries, demand for energy w ill reach new heights. But how long can we rely on these
ultim ately exha ustible and, with the exce ption of uraniu m, C02 emi tting fuels? There is now
widespread acknow ledgement that we are in a ' transition' period heading towards less-polluting,
more-sustainable forms of energy. Th is involves scali ng up new technologies and introducing
comp letely different energy delivery systems.
Energy is a globalized commodity. Sudden demand pressures for certai n fue ls in one place,
coupled with previous inadequate investment in the necessary resources elsewhere, will push up
prices on the interna tiona l markets. Before new models of internat ional energy governance are
developed, insec urity wi ll enco urage strateg ic inves tments by the most import-dependent
countries. Together with policies to reduce subsid ies and increase effic iency, these trends will
drive up final cons ume r prices for transport , fuel, heat and electricity in the short to mid term.
Advanced economies remain the biggest consumers of primary energy per person but by 2008
non-OEC D countries , led by China and India, had outstripped them in term s of the share of
world demand. These consumption trajectories mean there is likely to be a tipping point in 2015
when countries in Asia -Pacific need more imported oil in total than the Middle Eas t (including
Sudan) can expo rt.
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
CON FIDENTIAL - PROPERTY OF GEOTHERMAL W ORKIN G GROUP - HAWAII COUNTY 3 I
I
I
I
I
I
I
I
I
I
Geothermal Working Group Report
In spite of high C0 2 emissio ns per unit of energy (two to three times more C02 than natural gas
when burned in conventional thermal pow er plants), coal is the fastest grow ing fossil fue l. Man y
co untries plan to increase the share of natural gas in the ir national energy mixes as it has lower
emissions than coa l and oil and is more versatile It can replace coal as a fuel for electric ity
generation and oil-based tran sport fue ls in gas-to-liquid and compressed form s.
In the developing world, increasing car ownership and subs idize d fuel prices will continue to
driv e up oil demand in the next few years. Whereas fuel-efficiency standards, taxed fuel prices
and alternatives, including biofuels, reduce demand in the adva nced eco nomies. Peak oil demand
(the sugges tion that reductions in demand as a result of polic y, techn ology and behavioral
changes will occ ur before any geological driven change) is a distinct possib ili ty in the longer
term . Unsustainable consumption trends are forcing many countries, particularly oi l exporters, to
reth ink their ene rgy pricin g and subsidy sys tems to encourage grea ter efficiency.
Peak Oil
Unconventional oi l, including very heavy oi l, oil sands , and tar sands (bitumen), has a high
viscosi ty. It Haws very slowly and requires processing or dilution to be extrac ted throu gh a we ll
bore. Very heavy oil in Venez uela, oi l sands in Canada, and oi l sha le in the US account for more
than I{O% of unconvent ional resources.
A vast array of studies have attempted to predict the time at which global oil production will
reach a maximum level , from which point it will go into irrevocable decline . Some suggest that
this 'peak' has already occurred, while oth ers maintain it is either impossible to predict or shows
no sign of appearing. Looking further than a decade into the futur e presents many uncertaint ies,
including: the availability and cost of extraction technologies; substitute technologies; pricing
sys tems in major economies; and ca rbon legislation . A peak in conventi onal oi l produ ction
before 2030 appears likely, and there is a signi ficant risk of a peak before 2020 . With ave rage
rates of decline from current fields, the report says that ju st to maintain current produ ction levels
would require the equiva lent of a new Saudi Arabia coming on-stream every three yea rs. What's
more, giant fie lds pass peak produ ction levels and there is a shift to sma ller, more diffi cult to
produce fields that have faster deplet ion rates meaning the rate of decline will accelerate. Eve n
before we reach peak oil, we could witness an oil supply crunch because of increased As ian
demand.
I
I
I
I
I
I
I
I
I
I
I
While some oil comp anies have invested large amo unts in non- convent ional oil, there are a
number of limiting factors, including: environmental imp acts; capital and operating costs; and
the energy balance of the whole operation (how much energy is requ ired to extrac t, process and
transport the fuel compared to the fina l product).
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The cos ts, envi ronmental impact and security implicat ions of these options differ and are at the
center of fierce debates abo ut the trade-offs between clima te and energy sec urity. For exa mple,
C02 emiss ions from oil sands are at least 20% higher than for oil currently consumed in the US.
This is because the energy input (usually in gas ) needed to ge t the oil out is around three time s as
much as for conventional oil. It also takes three barrels of water to produce each barrel of oil,
most of that being too toxic to return to the rivers. Emissions from shale oi l are likely to be
higher and those from coal to liquids are at least double the levels of those from conventional oil-
based fuel. Gas to liquids would produce emissions some 10% to 15% higher than those from
conv entional gasoline or diesel.
Over a quarter of US oil production and close to 15% of US natural gas product ion comes from
the Gul f of Mexico. In the summer of 2005, Hurricane Katrina shut off what amo unted to aroun d
19% of US refining capaci ty, damaged 457 pipelines and des troyed 113 platforms. Oil and gas
produ ction dropped by more than half causing a global spike in oil prices . Much of the
infrastructure destroyed in 2005 was rebuilt in the same location, leaving it vulnerable to similar
wea ther eve nts in the future.
The US Geological Survey estimates that the Arctic might contain over a fifth of all
undi scovered oil and gas reserves. Siberia could contain as much oil as the Middle Eas t.
However, dreams of a resource bonanza in the north are premature. The environment is difficult
and becoming increas ing ly unpredictable as a result of the changing climate. The thawin g of
perm afrost in the north is a lready causing infrastruc tural dam age and reportedl y costing Russia
around $ 1.9 billion a yea r to repair infrastru cture and oil and gas pipelines in West Siberia.
Renewable Energy
There are a large variety of sources of renewable energ ies that are avai lable in different
concentrations all over the world . These include:
- Heating and cooling: passive solar architec ture; solar therm al collectors; biomass-based
combined heat and power ; and geo therma l energy.
- Electricity: solar photo-voltaic; solar therm al; hydro; solid biomass; biogas; geo thermal; on and
offshore wind; marine energies like sea curre nt, wave and tidal energies.
- Transport (interna l combustion-base d) : bioethanol ; biomethanol: oils from biomass; and
biomass-based synthetic fuels.
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Until the last decade, the commercial renewable energy field was dominated by hydropower for
electricity, biomass for heating, and solar thermal for hot water. Howeve r, the commercial
strength of onshore wind has led to unprecedented growth in this area in a number of regions.
This trend is likely to continue, as will the development of so lar power for electricity production.
The use of biofuels as a transport fuel rema ins con troversial, due to the impact on food prices,
land use and water consumption . If the use of biofuels is to be expanded, it is like ly to req uire
rapid technology innovation and the use.of non- food sources for fuel, such as algae.
The most common critique of wind and solar power is that they both rely on intermi ttent sources .
This means that thermal or nucl ear capaci ty is still needed as back-up to compensate for times
when the wind doesn 't blow or the sun doesn 't shine .
The grow th of the current genera tion of biofuels is expected to slow due to environmental
concerns and the impact of such large -sca le product ion on land use and food prices . These
concerns have accelera ted the development of the nex t genera tion of biofuels , which will no
longer use potentia l food sources for the prod uction of ethanol (such as whea t), but farm waste
instead. These cou ld become more widespread in the next couple of years . Commercially viable
third-ge neration biofuels from specially farmed plant forms, such as algae, are still at the
resea rch stage.
Water flows are fundamental for agriculture, power genera tion and coo ling. Hyd ropower
contributes around 15% of glo bal elect ricity prod uction, by far the largest of any renewable
energy. It relies on the abi lity to predict the volume of wate r entering the sys tem . Before
construction, care is taken to assess river levels, hydrological cycles and precipitation patterns.
Until recently those findings were considered to be constants. However, climate change is
expec ted to cause acce lerated changes in the rainfall pattem s and what were constants are now
becoming variables. Thi s can ca use problems for both glacier-dependent and precipitation-
dependent power plants.
Challenges and Risks
In spi te of broad intemational agreement on the importance of inve nting and deploying
technologies to meet energy and climate security goals, progress has been slow. Uncertainties
around domestic and international regulations and pricing structures can stall investment,
discourage collaborative projects and generally dampen investor confidence . For example,
inconsistent policies have entrenched a pattern of boom and bust in the renewable ene rgy and
efficiency industries in many parts of the world, including the US.
I
I
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Over a qua rter of US oil productio n and close to 15% of US natural gas prod uction comes from
the Gulf of Mexico. In the summer of 2005, Hurricane Katri na shut off wha t amounted to aro und
19% of US refini ng capacity, damaged 457 pipelines and des troyed 113 platforms. Oi l and gas
production dropped by mo re than halt; causing a global spike in oil prices. Much of the
infrastruc ture destroyed in 2005 was rebuilt in the same loca tion, leaving it vulnerable to similar
wea ther eve nts in the future.
All of the world's largest energy importers are dependent on sea imported oil. The US imports
60% of the oil it consum es (ove r 95% delivered by tankers) whi le the grow ing markets of China
and India import 90% by sea. Japan is almos t comp letely depend ent on maritime oil imports . The
traffic is increasing as countries require grea ter energy impor ts furth er from their markets.
Key challenges that will affec t businesses across the board are:
- Cost and stability of services
- Pressure to reduce carbon emissions
- The transform ative changes in the energy sector
- Pr ice and supply
- Regulatory considerations: counting the cost of carbon
- The food industry co uld be affec ted by energy disrup tion - supermarkets tend to kee p only a
few days worth of perishables on their shelves
- Env ironmental risks
- Investm ent risks
- Techn ology risks
- Operational risks - Infrastru cture and systems not built to withs tand changing environmental
conditions will requi re expensive retro fitting
- With energy production fore cas t to grow by approx imately 45% over the next two decades,
water consum ption for energy produ ction wi ll more than doub le over the same period
- Operating in more difficul t terrains increases the risk of acc idents which have human,
environme ntal and eco nomic consequences.
Conclusion
Energy security is now inseparable from the transition to a low-carbon economy.
Trad itional fossil -fuel resources face serious supply constraints and an oil supply crunch is likely
in the short-to -medium tenn.
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Geothermal Working Grou p Report .
Of particular imp ortance for new technologies is the risk of co nstrai nts on raw materia ls such as
rare earth metals, as scarcity may drive up cos ts.
Energy infras tructure will be increas ing ly vulnerable to unanticipated severe wea ther leading to a
greater frequency of brownouts and supply disrup tions.
Increasing energy cos ts as a result of reduced avai lability, higher global demand and carbon
pricing are best tackled in the short term by changes in practices.
The soo ner that businesses reassess global supply chains and just-in-time models, and increase
the resilienc e of their logistics aga inst energy supply dis ruptions, the better.
While the vas t majority of investment in the ene rgy tran sition will come from the private sec tor,
governments have an important role in delivering policies and measures that create the necessary
investment condi tions and ince ntives.
I
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Appendix K
Geo thermal Developm ent in Hawaii
Compiled by: Tonya L. Boyd, Geo- Hea t Center
Donald Tho mas, SOEST, Unive rsity of Hawaii, Hawaii
Andrea T. Gill, DBEDT Energy, Resources and Technology Division , Hawaii
Geothermal resources
The Hawaiian Islands lie above a geological "hot spot" in the earth's mantl e that has been
volcan ically active for the past 70 million years, with the island of Hawaii (Big Island ) having
the most recent activi ty. The Big Island has an obvio us, large potenti al for geo therma l energy
resources, both for electrical gene rat ion and direct utilization . Since the 1976 drilling of the
HGP- A well and the discovery of the Kapoho Geothermal Reservoir in the lowe r Kila uea East
Rift Zone, geo therma l power potential on the Big Island has been est ima ted at between 500 and
700 Megawatts.
Geotherm al interest was moti vated by the fact that imported oil is used to supply ove r 90 percent
of Hawaii 's energy needs. No other state in the U.S. is so cri tica lly dependent on imported oil;
geo therma l was regarded as a renewable source to help make the islands less depende nt on
impo rted energy.
The Hawai i Geo therma l Resources Assessment Program was initiated in 1978. The prel iminary
phase of this effo rt identi fied 20 Potent ial Geo thermal Resource Areas (PGRAs) using ava ilable
geo logical, geoc hem ical and geop hys ica l data.
The seco nd phase of the Assessment Program undertook a series of field studies , utilizing a
variety of geot herma l exploration techniques, in an effo rt to COnfil111 the presence of thermal
anomalies in the identified PGRAs and, if confirmed, also more completely characterize them.
The island of Oahu, the major population center of Hawaii, is the second oldest majo r island and
was formed from two indepe nde nt volca nic sys tems. A preliminary assessme nt ident ified six
locat ions where data suggested that a thermal resource mig ht be present. The present assessment
of the geothermal potential for Lualualei Valley is that ther e is a 10 to 20 percent probability of a
low-to-moderate temperature resource exis ting at depth s of less than 3 km. The probabili ty of the
existence of a moderate-to-high tempera ture thermal resource within 3 km is less than 5%.
The isla nd of Hawaii, is the younges t and the largest island in the Hawaiian. A number of
potential geothermal resources were identified in the preliminary assessment.
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Geothermal Working Group Report
- Kilauea Eas t Rift Zone was des ignated as a Known Geo therma l Resource Area due to a
productive geo thermal well. The probability of a geo thermal reso urce in this area is 100%.
- Kilauea Southwes t Rift Zone and has a geothermal resource probability of 100% for a low-to-
moderate resource and 70 to 80% for a moderate-to-h igh resource.
- Mauna Loa area did not exhibit any significant indications of a geo therma l resource: less than
5% for a low- temperature resource.
- Kawaihae area is 35 to 45% low-to-moderat e resource and less than 15% moderate-to-h igh .
- Hualalai summit indicated 35 to 45% low-to-mod erate resource and 20 to 30% moderate-to-
high .
An experimental 3 MW power plant went online in 1982; which, when it was shut down after
eight years of production , had an availability factor of 95%. The plant was origi na lly designed as
a two-year dem onstration project and incorporated seve ral unique characteristics . Because the
facil ity was located in the Kilauea East Rift Zone and therefore, was in a high lava-hazard zone,
the turbine-generator set was built on skids, and the build ing housing the turbin e-generator had a
bridge crane capable of lifting the turbine-generator unit, so that it could be quickly removed in
the event of a lava flow. In addition, the well was housed in a concrete bunk er that could be
completely enclosed with a set of covers, to allow a lava flow to cover the site without damagi ng
the wellhead. Over the life of the plant , the generator facil ity produced between 15 and 19
million kilowatt-h ours of elec tricity per year. In 1986 the HGP-A facility was transferred from
U.S. Dep artment of Energy ownership to the state of Hawaii and assigned to the Natural Energy
Laboratory of Hawai i.
In 1985, the Noi'i 0 Pun a (Puna Geothermal Research Center) was established to support direct
use of the waste heat from the brines of the HGP-A well. The Community Geothermal
Technology Program (CGTP) was conceived in 1986. The purpo se of the program was to support
small business enterprises in the Puna District, enco urage the use of waste heat and byproducts
from HGP-A, and to allow access to the geotherma l resource.
The HGP -A power plant was closed in late 1989 on the order of Governor John Waihe e and
County of Hawaii Plann ing Director Duane Kanuh a. The closure of the power plant was
permanent due to the fac t that it was no longer accomplishing it's primary goal of demonstrating
the benefits of geot herma l power. Although the facilit y was designed for only a two-year
demonstration life, it has been operated for nearly eig ht years. During the interva l, inadequate
maintenance had taken a seve re toll on the reliab ility and effectiveness of the equipment, and the
cos ts of operation exceeded the revenues being genera ted. In addition, the effl uent abatement
sys tems and the brine dis posa l processes were neither effici ent nor acceptable to the comm unity
or the regulatory agencies.
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Despite the diffic ulties that were encountered, the facility accomplished a great deal. It
demonstrated tha t the resource in the Kilauea Lower East Rift Zon e was robust : the decline in
production from the HGP-A well, over the eight yea r life of the plant , was only a few percent per
year. The facility demonstrated that the reservoir fluids requ ired special handling and
maintenance, but also demonstrat ed that fluid chemis try issues could be managed . Some of the
techn iques for fluid handling and disposal that were developed and tested at the HGP-A facility
were emp loyed by the subsequent commercial power plant and proved key to disposal of their
waste fluid s.
And , finally, the operations. and missteps, taken at the HGP-A facility, served to sensi tize
Hawaii 's regulatory agencies to issues regarding geothermal development that affect the
community. It should also be noted that, with the clos ure of the power generation activi ties at the
HGP -A, the Community Geotherm al Technology Program also was terminated due to loss of the
was te heat produ ced by the generation process
Geothermal/ Inter-Island Transmission Project
From 1982 through early 1990, an enginee ring feasibility proj ect was undertaken to eva luate the
techni cal and economic challenges of installing a large-scale SOO-megawatt geothermal/inter-
island submarine cable. A bout S26 million (Federa l and State funding) was expended in studies,
design, enginee ring, fabrication, and testing for the Hawaii Deep Water Cable Project. The
design criteria stated that the cable would have to withstand the stresses of at-sea deployment
(including strong currents, large waves, and strong winds), the undersea environme nt (incl uding
corrosion and abrasion), and be able to reliably conduct electric ity for thir ty yea rs. Since the
Alenuihaha Channel is nearl y 2,000 meters deep, both deplo yment (laying of the cables) and
opera ting environment posed exceptional engineering challenges. The rat ionale for the proj ect
was that the primary source of geo therma l energy was on the island of Hawaii, and the major
electrical load was on the island of Oahu , where Honolulu is located. The scheme under
cons ideration was to use the geothermal energy to gene ra te power and transm it it to Oahu . At the
time it was estima ted that up to 500 MW could be used on Oahu , whereas onl y about 100 MW
were needed on the Big Island.
The electricity produced by the project could potentially represent a large portion of the electric
power supply for Oahu. Thu s, the project wo uld have to provide a reliable supply of e lectricity.
The amount of energy that HECO (Hawaiian Electric Company) wo uld purchase wo uld be
dependent on HECO 's assess ment of the reliability of the project and the ava ilability of the
electricity.
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
CO NFIDENTIAL - PROPERTY OF GEOTHERMALWORKING GROUP - HAWAII COUNTY 3 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Puna Geothermal Venture Power Plant
In 1990, the Pun a Geothermal Venture Facility, situated 011 25 acres of a 500-acre plot, located 2 1
miles south of Hilo 0 11 the Big Island , replaced the HPG-A fac ility. This faci lity is in the geo logic
region known as the Lower Eas t Rift Zone. Pun a Geo therma l Venture is the first commercial
geo therma l power plant in the state of Hawaii and curre ntly is capable of produ cing about 30
MW of power. The power plant comprises 10 combined cyc le ORMAT Energy Conve rtors
(OECs) installed in parallel. Eac h OEC consists of a Levell topping steam turbine and a Levelll
organic turbine connected to a commo n generator.
Puna Geothermal Venture provides nearly a quarter of the power consum ed on the Island of
Hawaii . That is enough elec tricity to meet the needs of more than 25,000 residents and visi tors .
As of April 2002, the power plant has produ ced a total of 1.9 billion kW h, and displaced a total
of 552 tons of oil.
In 2000, Puna Geo therma l Venture announced its intention of doubling its elec trica l generation
capaci ty from 30 MW to 60 MW. The wells supply geothermal steam at high pressure which
must be redu ced with va lves before the steam goes throu gh the generators. Puna Geoth ermal
Venture plans to place an S MW generator at the well to reduce pressure to the othe r generators
while producing power. In the long run , the company can increase ca paci ty to 50 MW witho ut
any new wells.
In 200 I, Puna Geo therma l Venture was chosen to operate the Puna Geo therma l Research Center
(Noii 0 Puna) faci lity by the Nat ura l Energy Laboratory of Hawaii Author ity. Pun a Geotherma l
Venture proposed continued power produ ction while also developing new produ ct ion capabilities
without drilling new we lls. They plan to solicit proposals from entrepreneur s and sell them
geo thermal energy. PGV will refurbi sh and expand the vis itor center and will also make
reasonabl e efforts to solicit proposals from the publ ic for the development , construction,
operation and maintenance of a geo thermal heat source on the prope rty. PGV will market
facilit ies to tran sfer surp lus heat from their geo thermal facility and within the Noi 'i 0 Puna
facility for geo therma l related businesses of local entrepreneurs.
Reg ulation Impediments
Th e regulatory regim e seems to be quite complex. There is the Geoth ermal Resource Subzone
(GRS) Assessme nt and Designation Law (Act 296, SLH 19S3), the Hawaii Co unty Planni ng
Commission's Ru le 12, and Act 301, SLH 1988 just to name a few.
I
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The Geothermal Resource Subzone Law stated that the exploration and development of Hawaii 's
geothermal resources are of statewide benefit and this interest must be balanced with preserving
Hawaii's unique social and natural environment.
Three Geothermal Resource Subzones were designated by the Board of Land and Natura l
Resources after evaluating a number of factors including social and environmental impacts. The
subzones total 22,300 acres in the middle and lower Kilauea Rift Zone and 4,000 acres in the
Haleakala Southwest Rift Zone.
Public-Acceptance Hurdles
The development of geothermal energy in the Kilauea East Rift Zone has stirred a significant
amount of controversy. The experimental HGP-A power plant was not perceived as a "good
neighbor" due to emission releases, the extent of brine ponds beyond the plant boundaries , and
an unkempt appearance of the plant itself because of limited maintenance. Further exploration
was opposed, often vehemently, by people expressing concern over various issues, including
impacts on Hawaiian cultural and religious values, potential geologic hazards, public health, and
loss of native rainforest, as well as changing the rural nature of Puna. During the establishment
of the Puna Geothermal Venture plant, an episode of planned open venting and a number of
uncontrolled steam releases stimulated the evacuation of some nearby residents and enhanced
fears that the resource could not be safely tapped.
Since the PGV plant has been operating for a decade, most Hawaii residents have accepted it as
part of the power supply. However, there is continued concern about health and environmental
issues among some residents near the plant which have resulted in investigations by the US
Environmental Protection Agency and a program documenting residents' health problems, which
they attribute to geothermal emissions. The relationship between PGV and its neighbors appears
to have improved with better communication between the company and the adjacent residents.
Among the issues which have concerned geothermal opponents are:
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- Interference with worship of the Goddess Pele
- Interference with certain Native Hawaiian practices Rainforest destruction
- Possible health and safety impacts
- Disruption of the way of life for nearby residents
- Hydrogen sulfide and other air quality issues
- Noise
- Increased strain on an inadequate infrastructure
- Impact on native fauna and flora
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Opposition Issues
Acco rding to state regulations, the exp loration and development of geo thermal resources can be
perm itted within conserva tion, agric ultural, rural , and urban areas . The vast major ity of resources
are located in predominantl y rural areas and in some cases , geo therma l resources may be present
in more primitive tracts where direct hum an impac ts or occ upation are min imal such as the Wao
Kele 0 Puna rainforest. In the form er case, many of the residents of these rural areas move d
there to escap e urbanization and industria lization of more populous counties of sta tes (e.g .,
Hono lulu, Californi a), and the implementation of an industrial activity- the generation of
geothermal power-was compl etely con trary to their lifestyle. In the latter situation, the
installation of power production facilities in the rainforest- even one degraded by invasive exo tic/
non-native plants and animals-was equally offens ive to other interest groups in the state.
An uncontrolled venting incident in June 1991 at the Puna Geothermal Venture project on the
Big Island released hydrogen sulfide and other gases, and gave ample valida tion to the concerns
of the area residen ts regardin g the adverse impacts of this development on their communities. As
a result of the "blowo ut," a Geothermal Management Plan was developed that has enabled state
and county age ncies to better regulate geothermal ac tivity and enforce permit condi tions.
Nonethel ess, geothermal wells are sometimes vented intentionally for a few hours to clear the
well and pipelines resultin g in a temporary release of steam and abated gases. These eve nts can
be noisy for a short time and, in addition, the power plant equipment (e.g., coo ling tower fans,
pumps, etc.) do emit continuous low-level noise during norm al power plant operations. Henc e,
some impact on the community from power production is inescapable; it serves as a continuous
irritation to those who feel that their enviro nment has been invaded by industrialization.
A more intangible objection was also raised by some native Hawaii ans who claimed that the
development of geothermal power was interfering with their worship of Pele, the Godd ess of
volca noes . These objections were taken as far as the U.S. Supreme Court, who found that
geo thermal developm ent does not interfere with religious freedom.
The disputes over the development of a geothermal industry in Hawaii culmi nated in several
actions by the state and the geothermal opponents that effective ly ended any serious effort to
develop any significant geo thermal production capaci ty on the island of Hawaii, or in the state at
all.
In 1991, there were two entities actively pursuing development of the geo thermal resource on the
Kilauea Eas t Rift Zone: Puna Geoth ermal Venture on the lower rift, and True Geothermal Ene rgy
I
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Company in the middle rift area . The form er was in the process of constructing their power plant
and proving up their resource; whereas, the latter, having spent abo ut 10 years struggli ng with
the reg ulatory env ironme nt, was in the process of dr illing the firs t of their ex ploration we lls.
When Puna Geothermal Venture lost contro l of one of their we lls during dri lling and allowed the
uncontrolled release of steam from their exploration well, the state regulatory agencies
suspended-indefini tely- the geo thermal drillin g permits of both Pun a Geothermal Venture as well
as the True Geothermal Energy Company. The latter company inte rpreted the loss of their
permits- even though they were in compliance with the ir permit conditions-as an indica tion of
wa ning po litica l support for geo thermal developme nt by the state political powers. Th is loss of
suppo rt, as we ll as less than hop ed-for success in their exploratory drillin g, ultim ately led to their
abandonment of furth er efforts to develop their project on the middle rift subzone.
Th e second eve nt that further eroded mom entum for the geothermal program resulted fro m an
effor t by the state to ob tain additional fede ral sup port for the combined geo thermal/inter-island
cable program. In this effort, the state presented all of the state- and federa lly-sponsored
rese arch, development, and demonstration activities up to that date as a sing le unified pro gram
des igned to lay the foun dation for large -scale, 500-megawatt-development of Hawaii 's
geothermal resources. A lthough this strategy was inten ded to rationalize significant, additional
federa l investment in the RD&D effort, it had unexpected and adve rse conseq uences.
Soon after the state presented the program as a uni fied effort , the Sierra Club Legal Defen se
Fund brought suit agai ns t the state and the U.S. Department of Energy in an effo rt to force the
relevant agencies to conduct a Federal Enviro nme ntal Impact Stateme nt on the full 500-MWe
development. Th e U.S. DOE expended -S5 million in an effort to conduct an EIS, but made
minimal progress in meeting the demands of the geo thermal opponents. Ultima tely, the state and
DO E settled wi th the pla inti ffs in the suit by signing a "consent decree" that effec tive ly barred
the Hawaii governor-for the duration of his term in office-from providin g support to any
program that would further the state's objective of developing large- sca le geo therma l power
prod uction or transmiss ion inter-island. The state 's capitula tion to the demands of the opponents,
as well as a declining real cos t of petroleum for electrical power production, effectively ended
any ser ious effo rt to develop geo therma l power generation beyond that of the Puna Geothermal
Venture efforts on the lower eas t rift zone.
Nearly a decade has passed since many of these events occ urred. Puna Geothe rma l Venture was,
however, able to bring a 35-megawatt power plant online-after many delays and much grea ter
cos ts than had been anticipated by their original investors . Alt ho ugh technical challenges remain
a significant conce rn in the operation of this facility, it has managed to produce power wi th a
minimum of steam releases into the community and a minimum of publ ic controversy.
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And the compa ny has bee n ab le to obtain perm its to expand their production to 60 MWe .
However, there are no current plans to expand their product ion capaci ty, and there is little serious
discussion given to significant expa nsion of geo thermal capacity ei ther on the is land of Hawai i
or elsew here in the state . Undo ubtedly, this situation is the result of the currently low cost of
petroleum-in "rea l" doll ars-but is also in recognition of the severe regulatory and pol itical risks
any new investment in significant geo the rmal production capac ity wo uld face in Hawaii today.
Renewable Portfolio Standard
A Renewable Portfol io Standard (RPS) is a pol icy to encourage the use of renewable energy
sources. It sets minimum targets for the production of electricity gene rated from renewable
resources. The aim is to ensure deplo yment of renewable energy to enjoy the benefits of redu ced
energy costs, redu ced ex posure to the eco nomic effects of vo latile oi l mark ets, risk management
by diversifying genera tion options, job crea tion and economic benefits, and env ironmental
benefit s.
The state of Hawaii has an extremely high depende nce on imported fuels for energy; 90% of the
energy supplies are import ed oil and coa l. Therefore, increased use of renewab le energy wo uld
achieve increased energy secur ity, reduce some of the environmental risks associated wi th fuel
transp ort , and reduce the flow of mone y out of the state. The cost of electricity in Hawaii is the
highest of any state in the United States wi th average price per kWh in September 2000 of
SO. 144 -- that 's ove r twice the U.S. average price per kWh of SO. 069 I.
Not only were Hawai i's electricity prices per kWh the highest in the nation in October 2000,
electricity revenu es per kWh for Hawaii utilities grew much faster than the U.S. average over the
years since 1990 . Hawaii 's revenues per kWh were 59 .6% higher than the average for 1990 while
the U.S. average was only 3.3% higher. For comparison, Honolu lu consume r prices inc rease d
abo ut 25 .5% fro m 1990 to 1999.
Electric uti lities in Hawaii are "reg ulated monopolies" mean ing they are allowed to operate
wi tho ut competition, but must follow rules set by the Publ ic Utilities Commiss ion. By adop ting a
renewable portfolio standa rd, the use of renewable energy becomes one of those rules .
Hawaii's dependence on fossi l fuels is expected to grow ove r the coming decade unless actio n is
take n to increase the use of renewable energy. In 1999, Hawaii's four electric utilities sold
9,373 .8 Gigawatt hours (G Wh) of electricity. Statewide, utilities forecast that electricity sales
will grow at an ave rage ann ual rate of 1.6% during the 1999 throu gh 20 I0 period, reaching
approx imately 11,192 GWh in 20 IO.
I
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In 1999, renewable energy (geo thermal, mun icipal solid was te, bagasse, land fill methane gas,
hydr o and wind) was used to produce 7.2% of the electricity generated for sale by the four
electric utilities. Renewable ene rgy gen era tion capacity was reduced in 2000 by the closure of
Lihue Plantation on Kauai and Pioneer and Paia Mills on Ma ui. If the rema ining renewable
energy resources in operation at the end of 2000 continue in operation through 20 I0, they will
provide an estimated 642 GW h of sales duri ng each year of the period. Th is will amount to
approximately 6.6% of total elect ricity sales in 200 1. As electrici ty dema nd grows , the
percent age of electrici ty sales from renewable resources will dec line to approx ima tely 5.7%
statew ide by 20 10.
Hawai i has an abundance of renewable energy reso urces . Seve ral studies have show n that at least
10.5% of Hawaii 's elec tr icity co uld be generated from renewable resources by 20 10 with no
increase in cos t to Hawai i's residents.
Increased use of renewabl e energy sources through the implementation of a RPS can result in
man y benefits to Hawaii including:
- Redu ced cost of fuel for electricity generation
- Reduced reliance on imp orted oil supplies and expos ure to oil market prices
- Risk mana gement by diversifying the port folio of elec tricity genera tion options
- Job creation and eco nom ic benefits
- Environ mental bene fits
Conclusion
There is still resistance to using geotherma l energy by some memb ers of the local community,
even though the issues noted above have been -- and continue to be -- addres sed by government
and PGY. However, there are we ll organized groups (such as the Pele Defense Fund, Rain Forest
Action Network and other community organizations) that continue to exp ress concern about the
abilities of govenun ent and develo pers to provide soc ially and enviro nme ntally sound
geo therma l power. Furth ermore, the level of support given by the state' s politi cal es tablishment
to ex pansion of geotherma l capac ity rem ains vanishingly small. There is pre sently only funding
for one geothermal staff person at the state level.
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bcmmf'k:I r~rrro to lI.i the "Grantee," for ~ vaJ~e consideration, the rcr::dpt and $ltffic:ic:l:q
of whkh Me hornbyadrlowlc:dged. CrMlor dQe.\ he:r*y &nx1C. barsroll.5eU andconvey VlIto
G1lUI1c-e. i15 $UC'~ lmllf1lS llIld ~mtive.5 j in f« simple , thOle eert ln ftlUeela oflMJd
~.UI.C at Pu:n3,. 1s1at)d MIS Cmmt)' of H%lWitii, 81* of Hn,waj'i. dui8!~IUtd lU " WAO Xek 0>
Puna," CtlIlUtining an:lU't':ll ofi: 2S,8~~.K91 lkn$,mon!!pttttletlwly d$.c:ribed kit Exhibit "'A~
l'Jltad .,cd~ and n»dll :l p3Jt hereof.
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TOGETHER WITH a non-exclusive ell ement for access pUIpOSCs granted
to Th Tmltt fl"} Public Land, a. california nonprofit public hcficl"rt corpor lion by C.R.
CI'mI1::bill, .D.A. Heenan, Richard W. Gushmun, nand Ronald J. Zhuopel'. Ihe duly
ppointed, qu 'fled and cting Trustees Under The wm And OfThe EstateorJames
p 11. Dec d, acting in Ihei fi .my and Dol in their iDdividu alp&Citi by tha.t
certainGrant of fQf Acce Ri ts m as of 2006 and
recorded i the Bureau fC<mvcyanec: ofU1c. te of Hawai"f. ( ureau ofConveyances")
onJIlJIi: Ii:, ,2006 as Document Number fJrAI · l rlq~iJ t over, acrosa and through
the road shown on the map attached hereto as Exhibit C- I 'and in orporated hereinby
re ereace, which crosses t.be property described in Exhibi1 C-2 attached hereto and
incoepo 00 in by reference, f()t' the benefit of both Tax Map Key NoB.. (3) 1-2"()10-002
003. j to Ih t n 0 rondition:J .1 brth I in.
ANI t12 ItWet. iOM, fen ainders, rents, in-come and profit"! thereof ned . II of'the
right, title)wtd il!l~t of the Granter, buth at IWN cmd in C4juity, thmin and thereto.
TO AVE. AND 10 HO . h , IDgclllcr wi I imp ovemcn • righ •
c~:.mcn1s. privilc'C3 and appurten thereunto bel u i grin anyw ys p Id
enjoyed th WI in ee : 'mp~o unto d Grant J In Ornnt· "s.oc.ce. III d SJ..~
fOJQVCf, free d de ofalilien.~and encumbrances except ItS described 4)J) Exhibit "D" ttacbed
hereto.
The Grantor, for itself. it. suceessors and assigns, does herebycovenant with the
Grantee" its successors and igm.lhat the Grantor i~ lawfully seised in fee simple and
po oftho hove-described Iaad and premises, Uu.' it Ita a good and 'nwful right to convey
the·same as afon::s.aid, thll' tile same is free and clear ofaU Hens and eneumbrances, except as
noted n ExhIbit "'8" and that it will and Its successors and assigns. ~hanwARRANT AND
DEFEND the e unto the Grantee, its successors and assigns" forever.. agairurt the claims and
dew3ncl.s ofall persons homsoever,
AND the undersigned hereto a.groc 'hot this instrument may be executed in
coenterparts, eechcf'which shall be deemed 1m original, and said counterparts s.hrd~ together
constitute one and the: Sarno instrument, bindin all of'tbe partieshereto, f otwithstanding that all
of~ partic:a are not signatories to lhe original or the tame c-ouoterpms. Forall purposes,
inchJding, without limitation. recordation, fiUng and delivery of Ibis instrument. duplicate.
unexeeuted and Ul\:3C.lnow ledged pages oftbe counterparts may be discarded and the remaining
pages.assembled as one document,
SIGNATURE PAGE TO FOLLOW
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Appendix N
De velopment of Iceland 's geo therma l energy potentia l for alumi num productio n
- a cri tical analysis
Jaap Krater and Miriam Rose
Abstract
Iceland is developing its hydro and geothermal resources in the context of an energy master plan ,
mainly to pro vid e po wer for expansion of the aluminium indus try. This paper tests perceptions of
geothermal energy as low -carbon, renew abl e and env ironmentally ben ign , using Icelandic
geothermal indu stry as a case study.
T he applica tion of geothermal energy for aluminium sme lting is discussed as we ll as
envi ronmental and human light s record of the alumi niu m ind ustry in genera l. Despite application
of renewable energy technologies, emission of greenho use gases by alum inium produ cti on is se t
to increase .
Our ana lys is furth er shows that carbo n emi ssions of geotherm a l installati ons ca n approx ima te
those of gas -powered plants. In intense ly exploited reservoirs, life of boreh oles is lim ited and
reservoirs need ex tensive recovery tim e after ex ploi tation, making geotherma l ex ploita tion at
these sites not renewabl e in the short to medium term. Pollution and landscape imp acts are
ex tens ive when geo therma l technology is applied on a large scale.
Background
Iceland is known for its geysers, glaciers, geology and Bjork, for its relativ ely successful
fisheries managem ent and its rather unsuccessful fin ancial managem ent. But thi s northern
country also harbours the largest remaining wilderness in E urope, an endless land sca pe of
vo lcanoes, glaciers, powerful rivers in grand ca nyons , lava fields, swamps and we tlands teem ing
wi th birds in summer, and plains of tundra covered with brig ht co loured mosses and dwarf
willow.
In 2006, 57 km2 of one of the most magnificent areas of the co untry, the wi ld high land pla teau
north -east of the large Vatnajokull glacier, was inu ndated for Europe's largest hydro complex, the
690 MW Karahnjukar dams. The energy from the dams went to a single new aluminium smelter
bu ilt by the America n tran snational corpora tion Alcoa. On the day of the flood ing, 15.000 people
(o ut of a popula tio n of 320.000) demonstrated against the project. Th e pro tes ts against the
CONFIDENTIAL - PROPERTY OF GEOTHERMAL WORKING GROUP - HAWAII COUNTY
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
Geo thermal Wo rking Group Report
Karahnju kar dams launched a wide r move ment aimed at protec ting Iceland 's wi lderness from
heavy industry .
Icelanders, who had been divided over the perceived costs and benefi ts, were shoc ked by the
devastation wrought by the project. Since the floodin g, strong winds in the highlands have
eroded silt from the rising and falling water table and dust storms are affec ting an area much
vas ter than the rese rvoir. Mud rains fall in the Eas t fjords where many local industries closed
afte r the smel ter was built. Seal colo nies in the delta of the dammed rivers are dimini shed and
some of the mos t important breeding grounds of vas t colonies of rare skua, geese and duck
species are gone . 3% of the Iceland 's landmass is affected by the Karahnjukar project2. Impact of
large dams on climate has been found to be higher than previously ass umed due to methane
emissions from reservoirs3 and it has recently become clear that this is also significant for high
latitude reservoirs such as Karahnjukar4. Damming Iceland 's glacial rive rs prevents the flow of
minera l rich si lt (co ntaining calcium and magnesi um) to the sea . These nutrients feed marine
phytoplankt on, the start of most marine food chains. The damming of Iceland 's glacial rivers not
only decreases food supply for fish stocks in the North Atlantic, but also impacts ocea nic carbon
absorption, and therefore the global climateS.
The promise of env ironmentally frie ndly hydropower turned out to be a false one for the dam s in
east Iceland . Now, similar promises are being made for geo therma l energy as a clean power
source . In this chapter we review the developm ent of geothermal energy in particular and
exami ne its sustainab ility, env ironmental impac t and some of the associa ted social and economic
issues rela ted to rece nt indus trialisation in Iceland.
Cheap energy, minim um red tape
Iceland, with its vas t possibilities of hydroelectric and geo therma l energy, became an appea ling
target for heavy industry corporations such as Alcoa, RioTinto-Alcan and Century Aluminum . In
a world increasingly concerned abo ut carbon emissions, the clean image of hydroelectric and
geotherma l energy is appealing. Though heavy ind ustry processes have an implici tly high
environmental impact, they can be made to appear greener by using 'renewa ble' energy. To this
end Iceland was granted an exemption for 'green-p owered' industri al emissions under Kyoto, and
pollution cont rol schemes are len ient, encou rag ing industria l inves tment6.
The wholesale of Iceland's energy resources began in 1995 when the Minis try of Industry and
Landsvirkjun, the national power company, published a brochure entitled "Lowest ene rgy
prices !!"7 . The brochure glorified the country as having the chea pest, most hard working and
heal thiest labour force in the world, the cleanes t air and pures t water - as well as the cheapest
energy and "a min imum of environmental red tape".
I
I
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For ten years form er Prime Mini ster David Odd sson (who became the central bank director
largel y blamed for the collapse of the Iceland ic economy) led the camp aign to attract energy
intensive, and therefore often highly polluting industries. In 1998, Century Aluminum
constructed their first sme lter in Iceland at Hvalfjordur, to be expanded eight years later. Three to
five new aluminium smelte rs were planned. The existing Alcan (now Rio Tinto ) smelter and a
steel factory was to be expanded and an anode factory erected. An energy master plan was drawn
up to harness the 30 Twh of electricity needed; dozens of dams would be built in every major
glac ial river, and nearly all geo thermal areas would be exploited.
Not everyone agreed with the projects. In 2004, at the third European Social Forum in London,
Icelandic environmentalists made an international call for help . That year, the international
campaign Saving Iceland was formed to oppose the masterplan8. In consec utive years, four
summer action camps we re held . A numb er of years of direct action as well as mainstream
protests by celebrities such as Sigur Ros and Bjork and Icelandic intellectua ls have seen the
cance llation of some of the most damaging projects. Still, cons truction of a number of new dams
in rivers Thjorsa and Tun gnaa is planned to star t this year (2009) to provide power for expansion
at Rio Tinto-Alcan 's existing smelter, a data centre and a number of silicon refining plants by
corporations who 's names are kept hidden by Land svirkjun.
Cheap imported labour
Large dam project s in the majority world have been associated with mass displacements and
'cultural genocide' on an enormous scale9. Com parat ively, the socia l impac t of the developm ents
in Iceland is sma ll. Nonetheless cheap energy and labour is just as important to corpo rations
opera ting in Iceland as elsewhere. Spec ial arrangements are made by governme nts for subsidise d
borrowing and tax cuts, loans for ex pensive dam and geothermal projects are taken by the state-
own ed power company at the taxpa yers risk, while the price paid for energy is kept secret, and
depends on world price of aluminium. Thu s the taxpayer directly subsidises every ton of
aluminium when its market price drop s. Imported chea p labour and low workers rights standards
are routinely employed on constructio n sites. More than a dozen Chinese and other foreig n
workers died in construct ion of Karahnjukar, and more recently two Roman ian worke rs
suffocated in geo thermal drill pipes on the site of a work camp near Reykjavik where they
some times work up to 72 hour a week and shifts of sometimes 17 hour s 10. Workers are
effectively confined to the camps for their 3-5 month work periods, going out to the capital once
a month .
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'Kuwait of the North '
Now that Icelanders have realised the full impa ct of Karahnjukar, public opinio n is less
favourable to large dams, and power companies have shifted their focus to geo therma l
exploita tion. Currently the Hengill area eas t of Reykjavik is bein g developed on a large scale for
the recentl y completed expansi on of the Century Aluminum smel ter in Hvalfjordur. Test dr illing
is taking place in four fie lds (Krafla, Bjam arfl ag, Th eistareykir and Gjas tykki) in the north of the
country for a new Alcoa sme lter near Hu savik. Brennisteinsfjoll , Kr isuvik and Reykjanes fields,
southwest of Reykjavik, are planned to be developed for a new Century smelter. The nat ional
power company plans to triple geothermal power capacity to 1500 MW, on top of the 575 MW
curre ntly generated by geo therm al, of which a large proportion already goes to the two existing
smelters in the Reykjavik area. Also, a new publi c-private con sortium has been formed to
develop deeper drilling of geothe rmal field s, whi ch would amplify the sca le of geo therma l
produ ction and power generation potential. I I Ultimately, it is proposed that all of the
economically feasibl e hot spring areas in Iceland will be exploited for indu strial use, incl uding a
number of si tes located in Iceland 's central highland s, the beaut iful heart ofIce land 's undi sturbed
wildemess l2. Land svirkjun, without any irony, has termed Iceland ' the Kuwait of the N011h' 13
Geo ther mal prom ises Geo thermal potential with current technology is found at hotspots on the
earth's surface, where magm a intrudes into the rock bed and heats porou s rock to high
temperatures14. Electricity is generated by drilling into these reservoirs and powering turbines
with high-pressure steam emitted from boreholes. The origina l geotherma l power sta tions and
boreholes supplying dom estic need s in Reykjavik are sma ll-scale installations that effic iently
provide elec tric ity, hot water, and heat , from sources in close proximity to the city, and are fairly
sustainable.
As with any form of energy generation, there are environmental issues with geothe rma l
exploita tion that sho uld be taken into account. These impacts are exa cerbated significantly by the
grea ter sca le and intensi ty of producti on that energy-intensive industries require. But the qu ick-
to-embrace enthusiasm for any techn ologic al solutions that promi se to be a way out of our foss il
fue l addiction, have tended to gloss over the downsides of geo therma l exploitation and prom ote
its intensive commercial use. Geothermal energy has the image of being sustainable, carb on
neutral and of low environmental impact. How does this image compare to rea lity?
Renewable
Geo thermal reservoirs have a sustainable production level if the surface release of heat is
balanced by heat and flu id recharge within the und erground reservoir15 . Thi s happens naturally
in undi sturb ed hot springs, which have remained at more or less constant temperature over
hun dreds of years, but these rec harge rates are generally not suffic ient for exploiting
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economically 16. The Geyser hot springs at Calistoga, USA exp erienced a 150% decrease in
production over ten years, due to rapid exploitation to meet economic requirem ents, and there
have been many similar cases 17.
Extracting super heat ed steam and t1uids eventually causes a drop in pressure and temperature of
the reservo ir. Re-injection of fluid s maint ain s pressure but has a coolin g effect and best ava ilab le
techn ology canno t full y re-inject all extrac ted fluids, as signi fica nt amo unts of steam and
was tewa ter is released into the environment18.
Boreholes are usually mod elled for only 30 years of prod uction 19. Recovery of reservoirs used
for commercial energy generation takes 100-250 years before being viable for exploitation agai n,
while in shallow, decentralised heat pump sys tems used for home heating, recovery time roughly
equals production time20. Another problem is that geotherma l hotspots like Iceland are
seis mically active zones . In Iceland, it has occ urred that two third s of boreholes in a fie ld were
destroyed by quake s.21 Compared to the geological time scale of oil regeneration, geo therma l
energy is relatively renewable. However geothermal energy cannot truly be ca lled a renewable
energy source and boreholes need to be decommissioned after a few decades.
Carbon-neutral
Geothermal gases are rich in various elements and chemical compounds (such as sulfur). Carbon
dioxide is present in quantit ies reflecting of this chemica l make up which is distinct to each area .
In Krafla (No rth Iceland ), C02 makes up 90-98%, the rest being hydrogen sulphide22 .
Calc ulations based on the nat ional power company (Landsvirkj un)'s site study for current North
Icelandi c geo therma l developm ents reveal that the 400 MW of boreholes planned for a sing le
Alcoa smelter in Husavik will release 1300 tonnes C0 2 per MW23. An average gas powered
plant would produce only slightly more, 1595 tonne per MW24. The total of 520,000 tonn es
C02 for these fields alo ne is almos t equivale nt to all road transport in Icela nd25 .
In Iceland , a single site emi tting over 30,000 tonnes requires an emissions perm it. Convenien tly,
figures for current geo therma l power stations hover j ust under that figure. Either way, Iceland ic
authorities do not consider emissions from geothermal plant s anthropogenic and do not include
them in greenhouse gas inventori es, although currently operating plants emit 8- 16% of the
country 's total emissio ns26.
Minimal environme ntal imp act
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
Geothermal fluids contain high concentrations of heavy metals and other toxic elements,
including radon , arsenic, mercury, ammonia and boro n, which are damaging to the freshwa ter
syste ms into which they are released as waste water. Arsenic concentrat ions of 0.5 to 4.6 ppm are
CONFIDENTIAL - PROPERTY OF GEOTHERMAL WORKING GROUP - HAWAII COUNTY 5
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
Geother mal Working Group Report
found in wastewa ter released from geothermal power plants; the WHO recommend s a max imum
0.01 ppm in drinking water27. Hydrogensulphide (H2S) is a main component of geothermal
steam and is respon sible for the rotten egg smell of geothermal areas. It is corros ive and classed
as very toxic28. H2S is a heavy gas and can linger in valleys, polluting local popul ations29. It
forms sulphurdiox ide (S02) in the atmos phere causing acid rain . Geotherma l power acco unts for
79% of Iceland's H2S and S02 emiss ions30 .
In 2004 , sulphur polluti on in Reykjavik had reached leve ls regarded as "dange rousSt . In 2008 ,
sulphur pollution from the Hellishei"i power station, 30 km away, was reported to be turning
lamposts and jewelry in Reykjavik black. A record number of obje ctions was filed to two more
large geothermal plants in the same area, which would have produced more sulphur and carb on
emiss ions than the planned smelter they were suppose d to power, and plans were put on hold.
In the North the town of Reykahli" will become expose d to 32,000 tons of H2S per yea r32 if the
geothermal power plants (for which feasibili ty studies are now complete) are built. High levels
of sulphur polluti on are assoc iated with increased mortality from respi ratory diseases33.
Land scape impact is another significant factor. Each geo therma l borehole drilled only produc es a
few megawatts of power, and may be located across a large area, connected to the main power
station with pipes and road s. Numerous test hole s are drilled for every borehole that goes into
production. A currentl y ongoing project, the proposed expansion of Helli shei"i , demands more
than 100 boreholes in a stunning area of wilderness, provid ing 160 MW, less than half of what is
needed by the sme lter it will power34.
Areas such as Hellishei"i are globally rare, very beauti ful and scientifica lly interestin g. Icelandic
geotherma l areas are characterised by colourful striking landscapes, hot springs, lavas and
glaciers, and are biologically and geologicall y endemic to the country. In the ex treme conditions
of heat and salt found at each hot spring or cav e, extremophiles, unique mosses and bacteria,
develop, such as Hveraburst, a heat tolerant mos s found only in Iceland 's Hverager"i hot spring
area. Research into these primeval species is in its infancy, and already has led to grea ter
understanding of the formation of life on earth , and the possibilitie s of evo lution of
ex traplanetary life . Irreversible disturbance to these wild areas for power plants includes roads,
powerlines, heavy lorries and loud drilling equipment. It has also been sugges ted that deple tion
of one geotherma l rese rvo ir can result in the drying of surrounding hot spring areas3 5. Thus the
direct environmental impact of geotherma l extraction may be much larger than previously
thought , and land scape is a key con sideration .
100% renewable, double the emissions
In conclus ion, the impacts from geotherma l ene rgy that is developed on a large sca le such as is
currently happening in Iceland, are greater than genera lly assumed. As regard s climate issues,
I
I
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Iceland may end up in an ex trao rdinary position. The Icelandic ministry of environment has
calc ulated that if only some of the planned industria l projects continue36, greenhouse gas
emissions in 2020 wi ll be 63% higher than in 1990 (ass uming that emiss ions from geo the rmal
and hydro plants are nil)37. If all proj ects continue and emissions are taken into account,
Iceland 's clim ate footprint, powered by 100% 'green' energy could double (again, this figure
excludes emiss ions from geo therma l or hydro plant s).
Thi s is mad e possible because the country was not just granted a generous 10% increase und er
Annex I of the Kyoto Protocol, but also took adva ntage of a spec ific exemption for emiss ions of
heavy industry powered by 'renewables' .
Iceland has also been ment ioned in proposals for a European (or even global) green energy super
grid38. The calculat ions brou ght forward here sugges t that it is not worthwhile to replace gas-
powered plants by Icelandic geotherma l. If that electric ity is to be used for growth of heavy
industry, it is quit e arbitrary for the climate whether that wo uld be in Iceland or mainland
Europe. The aluminium indu stry is set to increase its emissions by a fifth by 2020 (see Box 1:
The aluminium indu stry, clima te and green energy) and this includes its em brace of non-fossil
energy.
As an altemative, Land svirkjun has taken to lobbyin g data centre corporations, silicon refin eries
and other energy intensive indu stries with better public images than Rio Tinto to come to
Iceland. If such plans go ahead, Iceland would become a larg e hard disk for the global Intemet.
Aga in, moving gas -powered serve rs from Europe to geo therma l-pow ered serve rs in Iceland.does
not significantly decrease emiss ions.
And there is another reason not to embrace these proj ects. Wildemess areas are becoming rar e
globally, with over 83% of the earth 's landmass directly affected by humans39, and the Icelandic
wildem ess is one of the large st left in Europe. It provide s important regulating ecosys tem
services and has aesth etic , scientific, medical, cultural and spiritual significance for hum ans.
However, we believe all land scapes, eco logical sys tems and forms of life have their own intrinsic
va lue and right to develop for thems elves, rather than for the sole bene fit of mankind . We believe
the domin ant world-view that sees the natura l world as a collection of 'reso urces' has grea tly
contributed to severe ecological and social crises. To recover from the consump tion parad igm we
must redefine our environmental ethic and what it means to be hum an, to include a profound
sense of the fragi le and beaut iful interconnection of life on earth.
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Proponent s of heavy indu stry in Iceland have stated that it is the country's 'e thica l obligation ' to
sacri fice the co untry's wild areas for the sake of the environment40 . Wh ile this is more likely
than not moral opp ortunism on the side of those who are to benefit from the proj ects, the
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technological or pragmatic enviro nmentalism in favour of super grids and mega data centres
comes dow n to a proposal to sacrifice unique ecological areas for the of greater good of living a
resource-intensive i-life styl e 's ustainably' . In contrast, for anyone who identifies with a natural
area, it is easy to understand why it has a value of it's own. Given the rarity of wild lands in this
context , the value can be seen as far greate r than that of any of our possessions; it is in a sense,
invaluable.
What can perhaps be concluded from this Icelandic green energy case study, is that application of
a technology that has been thought of as renewable, climate-friendly and low-impact , on the
large scale that is associated with fossil fuels, makes it a lot like the technology it was supposed
to replace. It has certainly been argued that technological systems tend to reproduce them selves
independent of the specific technologies41 42. Simply applying a different technology to address
issues that are not entire ly technological, is not addressi ng the problem of our ove r consumptive
lifestyles. But it can end the exis tence of a place that is not like any other, irrevocably.
The aluminium industry is the world's most energy-intensive industry, and also one of the most
poll uting43 . Aluminium is derived from bauxite soils, mainly found in the tropi cs and subtropics.
Five tonnes of bauxite is strip mined to prod uce one tonne of alumi nium. Large scale
defo restation of tropical forests caused by shallow open cas t mining creates soil erosion and
water pollution and has displaced and destroyed the livelihood of num erou s indigenous peoples
in Australia, India, Brazil and elsew here, a process which continues to this day44 45. Bauxite is
refined to produce alumina and leave red mud, a caustic mixture of heavy metals and
radionuclides , which is know n to cause silicosis, cancer, and other diseases associa ted with
radiation46.
Alumina is smelted using carbon ano des and aluminium fluoride to remove the strongly bonded
oxygen. This part of the proce ss is mos t energ y intensive and prod uces inorganic fluorid es, S02,
C02 and perflu orocarbons (very strong greenho use agents) in the airborne was te, as we ll as solid
spe nt pot linings containing cya nides and fluorid es. Approximately 30% of aluminium is used for
arms production and defence; the remainder is used for cars, plane s and construct ion, packaging
and disposables47 4S.
Cradle to grave
Metal giants have not enjo yed a particularly good environmental reputation. Rio Tint o was
described by motion in the Brit ish parliament in 1997 as "the most uncaring and ruthless
company in the world", for human rights, anti-unionis ing and total disregard for indige nous
people49, and was pulled up again in 2000, for war crimes , env ironmental des truction and
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racis m50. Recentl y the corporation was thro wn out of the Norwegian Gove rnment pension fund
for simi lar reasons51.
Century Aluminum's Icelandic smelter has been accused of forcing injured workers bac k to
work52 and of prod ucing illega l amounts of fluorin e pollut ion causing health problems53. The
company is working with the Sassou gove rnment of Congo- Brazzaville, a single-party regime
which came to power in fraudulent elec tions in 2002, to develop large sca le open cas t bauxi te
min ing54 55. It 's bauxite mining and refining in Jamaica has been responsible for large-scale
rainforest destruction and water pollution56 57 58. Alcoa has been convicted numerou s times for
toxic waste dumping in the US59, old-g rowth and rainforest destruction and displacement of
indigenous people in countri es such as Brazil, Suriname and Australia60 61 62. Alco a has lost
popularity in Iceland for its intim ate association with the US military, which is categor ically
denied by Alc oa Iceland (although it has a website ded icated to it's military products)63. In
Honduras, an Alcoa car parts factory was accused of treating workers worse than swea tshops .
The basic pay of74 cents an hour covered 37% of an average family 's most essential needs, and
in the last three yea rs, wages fell by 13%. Workers would be forced to urina te and defecate in
their clothes after being repeatedly denied to use the bathroom and women would have to take
off clo thes to prove they were menstruating. Protests by workers in 2007 led to 90% of the trade
union leaders being fired64.
Nonetheless, Alcoa clai ms to be one of the worlds most ethica l and sustainable companies,
according to a host of international awards listed by the company6 5. Their websi te (subtitled
'Eco-Alc oa' - 'C lick here to see how Alcoa is part of the solution ') is dominated by articles on
community projects and energy savi ng initiatives, and wi th former Greenpeace and WWF
directors at the helm , they are doing well to promote a green image. In a recent presentation,
Alcoa state they are on the cutting edge of green corporate thinking, embracing recycling and
green energy and even claiming to be carbon-neutral, as a whole industry, by 202066 . Are these
prom ises coming true?
Recycling
Recyclability of alumini um is probably the most important selling point for the industry: " It's
more like reincarnat ion than recycling"67. Recycling aluminium is indeed 95% more efficient
than primary production ; still, it takes the same amo unt of energy as producing new steel68.
Alcoa sources only 20% of its aluminium from recycli ng. Ove rall recycling rates are 33% and,
according to US Aluminium Associa tion figures, going dow n69 70.
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Ren ewable ene rgies
The aluminium indu stry has long been closely tied to the hydro-industry71 and over half of
sme lting is hydro-powered72. Due to the low eco nomic return per energy unit, sme lting is
increasingly geared towards countries with low energy and labour cos ts73 74 whether hydro (e.g.
Brazil, Congo , Ice land, Greenland), natural gas (Trinidad, Congo-Brazzaville) or coal (South
Afric a, India). Indirect greenhouse gas production from dams and geothermal power stations are
not included in the industry 's audits.
Reducing greenhouse gas emissions
Aluminium production accounts for ca . 1% of global greenhouse gas emissions, prod ucing 13.1
tons of C02 equiva lent per ton of aluminium75 . Technological adva nces have led to 20-25 %
emissions sav ings in the smel ting process in recent decades but overall emissions are increasi ng
and there is no concre te intention to reduce them. In fact, Alcoa predicts a 20% increase.of C02e
emitted per yea r from ca. 335 million tonnes of C02e in 2000 to ca . 400 million tonnes in
202076 (see figure) .
Figure 1. Proj ection of greenhouse gas produ ction by the aluminium industry (Adapted from
Overbey, 200577 )
Carbon neutral
However, Alcoa states that aro und that time, cars will contain more aluminium, be lighter and
thus save fuel. Thi s saves carbon emissio ns, and in20 17, the amount saved will be roughly the
same as the increase in emi ssions by the aluminium industry. Thu s, the industry can be carbon
neutral whilst producing 20% more greenh ouse gases . The fallacy of this reasonin g is easy to
see: imag ine we wo uld dri ve eve n more and in larger vehicles than Alcoa is projecting. In that
case the industry wou ld be carbon neutral even ear lier: if I buy an aluminium hummer, I save
more than when I buy an aluminium fies ta. Even if crediting would work that way, Alcoa
assumes the aluminium indu stry get all the cred its, not the car manu facturer or consumer.
The aluminium indu stry, like all mining indu str ies, has a severe envi ronmental impact and a
consistent record of hum an rights vio lations. Because the indu stry is in all aspects ' part of the
problem' , it is vitally important for corporations such as Alco a, to jo in the green band wagon and
procla im ' it is part of the solution' . However, eco logically responsibl e prim ary aluminium
production is not a reality. If Iceland is the model for green heavy indu stry, one must question
whether that is possible at all.
I
I
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In times of economic crisis, it is tempting to embrace new megaprojects such as new power
plants and aluminium smelters. But will this realistically improve Iceland's economic prospects'?
Prime minister Geir Haarde recently explained on Stod 2 's chat show Mannamal that one of the
main reasons for the fall of the Krona, was due to the execution of heavy industry projects: the
construction of Karahnjukar and Alcoa's smelter in Rey"arfjor"ur. If more large projects are
executed, what will the cost be for the Icelandic taxpayer?
Haarde's comments were not surprising. Before construction of Karahnjukar many economists
predicted the negative impact on int1ation, foreign debt and the exchange rate of the ISK. Of
course there is some economic benefit from new smelters, but "it is probably outweighed by the
developments' indirect impact on demand, inflation, interest rates and the ISK exchange rate,"
stated a report by Glitnir in 2006 on the impact of aluminium expansion in Iceland. The report
expected an increase in int1ation and a depreciation of the ISK .
"Karahnjukar will never make a profit, and the Icelandic taxpayer may well end up subsidising
Alcoa," said the eminent economist Thorsteinn Siglaugsson after publishing another report on
the profitability of the Alcoa dam in East Iceland before construction commenced.
How did the Fjardaal smelter contribute to Iceland's economic crisis? The two billion dollars for
the construction of the country's largest dam had to be borrowed by the state. That led to a more
than significant increase in the current account deficit, which is now felt in increased int1ation
and depreciation of the currency. The economic cost now needs to be coughed up.
Note that any schemes that demand new power plants associated with a significant amount of
borrowed capital will have this effect, whether an expensive dam or power plant is meant for
aluminium, a silicon refinery, data centre or some other purpose. It is quite simple. If you borrow
money, you will have to pay back in one-way or the other.
Of course, once they are built, smelters bring in some degree of income to the country and, so it
is argued, there are local economic benefits from a new smelter. Smelters provide jobs. What has
hardly been researched in Iceland, though, is how much these new jobs displace jobs in existing
local industries.
Local industries around Rey"arfjor"ur have had to shut down as a consequence of employment
competition from the smelter. Many new houses that were built are empty. Between 2002-2008,
on average 73 more people moved each year from the Eastfjords to the southwest than the other
way round. The smelter still depends on many foreign workers. Local communities where large
projects such as Fjardaal get constructed become completely dependent on foreign investment,
an undesired and unsustainable condition that destroys local resilience.
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There is ano ther reason not to const ruct more sme lters in Iceland . The price that the aluminium
giants pay for energy to Landsvirkjun is linked to the world price of alumin ium. If supply is
increased this will lower the price of aluminium, dec reas ing reve nue for Iceland. One might
think that a few hundred thousand tons of aluminium more or less will not impact the global
market. The reality is that it is not the sum of production that determi nes the price but rather the
friction between supply and demand . A small amount of difference can have a significant effect
in terms of pricing. Demand for alumini um is already slumping in the US and Europe. It will too
in China when grow th slows down there, which is likely to happen before Alcoa 's and Century's
planned new smelters could come online, considering the world econom ic outlook.
The metal corpora tions compete between themselves. Because of this is not j ust the global price
that determin es their profi tability. The bottom line is eventually determined by how chea ply they
can produce. For aluminium, profi tability is fundamentall y dete rmined by one thing: energy
cos ts. In Iceland, energy prices are rock botto m - the lowest in the world: It is not a coincidence
that as Alcoa's Fjardaa l smelter went online, 400 workers in Rockdale, Texas were laid off as
smel ter opera tions there close d down . In the US, Alcoa pays much more for p ower.
Th is is why Alcoa , Century, Rio Tinto and Norsk Hydro all want new smelters in Iceland and in
third world countries with chea p energy such as Trin idad and the Congo. When dema nd slumps,
expensive plants can then be shut down in favo ur of cheap ones such as the proposed smelters at
Husavik and Bakki. As inflation stays high and energy revenu es low, the Icelandic taxpayer pays
the price.
Cons truc tion of new power plant s, sme lters or other large sca le proj ects will have some short
term economic benefit as funds are infused into the economy. But , as Geir Haarde rece ntly
confirmed, after execution comes the eco nomic backl ash. These megaprojects in a sma ll
economy have been compared to a ' heroin addic tion' . Short- term ' shots' lead to a long-term
colla pse. The choice is betwee n a short -term infuse or long-term sus tainab le economic
deve lopment.
The 'shot' of Fjardaa l overheated the Icelandic economy. What was called the 'Kara hnjukar
problem' led to an all time high in the value of the Krona, hur ting export and the fish industry in
particular. With the all-powerful currency, banks ove rplayed their hand and went into a spending
spree. Drugs make you lose sight of reality.
There has been a lot of critique on the proposed plans to develop Iceland's unique energy
reso urces. Those in favour of it have generally argued that it is goo d for the economy. Anyone
who gives it a moment of thought can conclude that that is a myth. Supposed eco nom ic benefits
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from new power plants and ind ustrial plant s need to be assessed and discussed crit ica lly and
reali st icall y. Iceland is coming down from a high . Will it have ano ther shot, or a co ld turkey?
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I Barrie S 0 Geot ermal
[J Geotherma project lead-times can take 4-8 years, or
more, before a plant is brought online and projects face
obstacles at key points throughout development
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I 0 Geothermal expansion faces obstacles in areas of:I Exploration and Drilling Technology
Project Finance
I e Project leasing and PermittingTransmissionI Workforce Development
I
I
I
I
I
•
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u Exploration technology and techn iques still maturing
C ost geothermal resources still "undiscovered" according to
USGS
Pre-drill ing exploration techn iques rarely provide an
unambiguous drilling target (~50% dri ling success rate)
Dri l lin g makes up nearly half of project costs
Successful dri Iling result s are needed to secure fi nancing
C Exp oration technologies adapted from oil and gas sectors do
not yield the same rates of success in geothermal exp loration
Increased research needed in geothermal ex plorat ion technolog ies
o Geotherma exploration and drilling have high risk profi les
• THEN : Exp lorat io n and dril ling by large oi l and resource companies w ho
understan d natural resou rces, have suitable risk to lera nce and deep
pockets
NOW: Geothermal industry is dominated by smaller compani es with l im ited
access to capita l and are, therefore. more vuln erab le to risk
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D OllingExplora ion a
•
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•cP oject Fina
.... Resource risk still the biggest barrier to entry, very difficult
to find commercial financing at this stage
High up-front costs (exploration and dri ling can account
for nearly 50% of project costs)
c High up-front risks (<SO% success rate for initial
production well)
o Significant equity financing (at least $15M) is required to
prove a project's feasibi lity
Seed capital: typically too little to support drilling
o Venture capital: virtually non-existent for geothermal
because of unacceptably high initial resource risk and a
lack of understanding
Equity financing: available, but comes at a high price
o Project returns may not be high enough to justify risk?
I:l Begs the question: Is geothermal energy properly valued relative
to other enera...y..s_o_u_rc_e_s..? _
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- Project returns high enough to justify risk? Lead-t ime?
C Lenders seek return in 2-3 years, geothermal projects
taking 4-8
c Economic contraction made investors more risk adverse
Before 2008: funding provided on the basis of - 25% of resource
available at the wellhead
Since 2008 : funding now requires 75 - 100% of resource available at
the wel lhead
Economic contraction reduced the number of entities seeking tax relie f
and banks providing tax equity financing
C Incentives often received at end of long development
process
I
I
I
I
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I
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I
Project F- nanci 9
I
I
I
I
I
I
Le sinq and
uccesse
Geothermal Working Group Report
errm ng: ecent
I
I
I
I
I
I
I
I
I
I
I
I
Federa l and 5 ate agencies have made signi ficant
progress in reducing lease processinq de lays
Prior to the PElS in 2008 lease processinq took 2 - 3
yea rs
PElS sho rte ned the review process
-230 of 271 leases offered between fall 2008 - fa ll 2010 were fully
processed !
Process shortened to 9 mo nt hs in states well versed in geothermal
permitting
C BlM staff shortages and lack of geothermal experience
addressed
2008t BLM Nevada Offi ce worked d osely with indust ry to ex pedite
lease process ing
Staff add it ions and EPAct revenue sharing helped to reduce lease
processing de lays
Projects fare better in states where agencies are familiar
with geothermal
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"-' Permit ing Sti ll De laying Projects
Approval of the Operations Plan (l .e, drilling of
production/injection wells) and the Utilization Plan ( i.e.
plant co nst ruct ion) takes 0.5 to 1.5 years each
A va riety of issues can delay or even stall projects
indefinitely
Cultural resources
Water rights
Wildli fe habitat
Land acquis it ion
.J Permi tt ing Delays im pact project fi nanci ng
Increases in project lead-time significantly increases
project cost
o Permitting must be entirely complete prio to obtalnlnq
construction financing
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o Access to transmission · 5 a critical barrier to
project development
Major geothermal "reserves" of at least 2000-3000
MW identified On CA are undeveloped d e to lack of
transmission access to CA markets .
Build on ece t successes: One Nevada
Transmission Line (ON Line) esources in Northern
Nevada will finally serve Southern Nevada due to
the new 500 mile, SOOkv
Continued support for transmission financing
mechanisms through loan guarantees, bonds is
needed
= Continued regional planning and interstate
coordination (i.e. WECC) also necessary
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L Rapid expansion of geothermal will require an expanding
workforce, bu . ..
[J Current workforce is aging
Similar issue to oil & gas - majority of skilled labor is over the age of 40
Competition with oil & gas for an already small pool of
graduates on areas of engineering and geosciences
Professiona s have to be adapted from other industries (i.e.
mining and oil and gas) to geothermal
c Geothermal is labor intensive and industry is working to
meet demand
C National Geothermal Academy
8 week intensive course held annually
Continued federal funding?
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GEOTHERMAL E ERGY ASSOCIATION
Dan Jennejohn
Research Associate
202.454.5261
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I Appendix P
I
The .coII0 mic, ~ n ~' i ronm~n ttl l . and Suclal Bcncflts
of Geothermal r!)~ i ll I1uwni!
I
LiLBun x::h,!ui ,
Bob LOJWfl:tl • . .& :\ ;i~uo;:i lll C"l> . Inc,
June- 2006
I
I
I
'h :: 1'''·.ll:fe SlC;j~ ~, Ven t ~ti, ~ D!! i! the
Kingdom of IIeaven, fll~~~C'r!y xnown ;b the
Steam Vent Inn <I! J l lealth It ' treat. contain
mure thun J50 active . team vents. "1\
natura l woncer and in tropica l paradise"
invi tes guests tu "re <IX. rejuvea; te . . nd heul
in I Iuwaii 's only lava- ~ L' iJ.t::t.llo ~~' · n _' un: S
and adjacent gl,,~l thermal b<.l t: :ng pool ,"
Econ mic bene 7t.l'
Ttl · larH\;sl \1.. • IICI-wo:1ermal in I\; w : i i i:-.
electric it)' gcm:mL.L fl . L C IcJ about 2 1
miles suuth ofl Iilu on J. t: l3i~ Island u:'
Hawaii, tne Puna let thermal Vent ure
(PGV) has prod ced ele ...tricity from
geutherrnal reSOUTn:~ since April 1993,
PGV has an ins tal etl capacity of JO
mq ;<lwatLs (M\V), ~l ' d sel s : ~'U ~ : 2
wiIlion k i ]{JWLlU II u r:- k \\'11 p';: yeur to
l law a ii Electr ic L.~hl ()==~P!lJ!) (HELe O),
The .~ r.:l)[ho;:rmi11 phl:.l s.zpplil:". about 20
percent uflht: Kg lslund u ~· Hawaii 's total
electrici ty demand.
steam heats the greenhouse. t'r!,,:u.J!'ilging the
lan dscaping palms to germinate, According
W the owner, .HI <.dJr:d bo nus i) I:: ::.ll.:· rn' x
~ Ii ~ht sulphur conten wl irh discuu ruge» the
growth uf unwanted ',c:;~~ ,
rev benefits Iluwuii' » L'c011IJm y i 1 in" ny
\\'<1)':' . It CICU(a: S jobs. With £ 1 ' ' nual
pilymllu r rrl tln: lha" SJ ,R r=:Ollr , • F' (j V
prO\ i tlc~ wd l-p2l>'H1g full- il l 1:' )0 "tll .t Ol.
30 p;;"up 1:, Csing Ii s.a~~J:tIu ,hiplieTl't'
2.5, titc gCllthermal phmt cr'::1U:;, . ) J ircct ,
inJ in:ct, ..nd :I.Ll ' l; l: J .101-.;, in I awaii.
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S lt'um \Cllh Jibo' thc Sl11Jlbu r Ii ll l ik . Tntll 11C' r
li l t' KilJluo \ 'h itur c.:~I1I...r (J' blJlU: U.S.
J)cp::srlll1cnl tit III Illlc rl ur J
Geotherm: ) hea ur W ' ter has been used in
the Aloha Sta e ~or centuries. Missionaries
exploring l lawuii in the early J80 1~
witnessed thc, ~illi \'l,,· l luwaii;u S soak ing in
the warm ~r. i .... T..xlay, nat rull y
occurr inp ~ l t:;J,: vents ,:rid warm I I; d~ me
used f(l~ recrcatiunal unu ;LI-:f I: _ turul
purpt :> t'S .
Despi11:the weal th 0 :" geutherrna I .eSOUTCt5.
however, f~ \\ ~ ial] bus inesse« directly uae
geutherraal hea t or water in l luwu ii.
Tl e Kupohc Kai Nur-sery in Pahoa has but [
a small greenhouse over : sica J1 VCJ L TIl::
Due to the s tat t: ' ~ gcolugy , cracx S :£1 the
::.aT1 ~. in vulcanical ly active ureus ulluw
steam W rise to the surface thro gh V>l'TI s.
Some people stick cuils of copper pipe into
Ll".:-.c "wild" steam ... ents tu heat wuter.
Ollw;s , l,,"' ,. ;\ nd rejuvenate il the muny
lml ~ ral W ;I. ;: pm lll:-- 1 1IO;: :I!c~d aln111J,. 1Iw P :n .t
C( I:lS I.I
I
I
I
I
I
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In uddirion l(J j l h : r l: ill~l' n , I' IV cunuibm ' ~
tu Hawaii ' s economy thru gh loc al, ~(~lc ,
ami Iederal taxcs. .md rtl~· ~ i1 ' i {: :) . The plaat
pays mure W I!. S2.5 rmlliun II yea r in ta)(c~
urnl rooulties . In ~ 05. i, aid S969,980 in
royalties - _U percent g eS to he S ' te. 30
perce I I to the county, and 20 percen t III f e
O. lc~ 0 flJ ;1\ ' iiian AfI:aiD..
O ve~ the IJ yc~r~ PC, V ha.. been gC!!T.:ra l ~n~
electricity, the pl: nt h il~ paid aouut S50
H1 ilJio11 ill P ~ 10••, :l ll~ SJ 2.5 milli ll11 in l:ue;,
and ro ~ ulties .
.<l~l bl t no t leas t, g~ ~ht: rmal ncq,,')
~JlI 'L~ 1I1L' derna ,J for imported oil.
hl: .p:n~ 10 ~ ! . b ilize the cost of electricity.
Imported pc roleurn currentlysuppli ~ about
9 percen t of Ihl.' ~ l il1 :::~ l'n l.'·g~· , I _004,
utiliti s spent $_~ ·t2 !!'.!lIion .1: 1:. fur
elec tric ity rxuductiur • pJ ;-.sing the cost in to
the custo mer , who in tum paid S 1.656
billio n (or elec tricity.
l ;s:n l! indigen e us ueotherrnul reso urces,
PC: V b,I:' n:Jui.:l::3 !h l: ::t:~d \I : I ~rort more
than _ mi..ion barrels of oil sir.·~ 1993.
I ;"':r1f 1h1.: . 1\ ' ' : 01 ,.' pr i .\: p(:r f->. rn ll fn1m
2[)OO lhrou~ 2 _ uf S26.:x. fl GV b s
1"'.::-.ultl:l1 :n ' n c~ 'iur l\.'J ....u:-.I , il \ iI1,l!S 0:
S144.6 m .:. ion from 1993 to tr,t: pr::~nL.
Ac::ortling 10..\ lhl: Ln t: !' g~ R':~ iJU!I:t'S
C l 'In.!in~ ·o r' s.2 (;.1. A nnua} R I.."p l rt. "E\ ::ry
b' rrd uI'01 a...c~ tran~ ! ' [L'S l llI or-: t!0! :~r~
a...u:bblL· l ll lh~ ' l 'al ~con illY. in <:J tlitiurl
lu l ! ~l: m:.my e : l\ irow llc~. ] lJ,;': l!c li IS."
III add it iml lA,1 j L h~. , l;' l .x l."~ wru! ir.!!\. , ;smI
n:dUClOg lh',v: " ' s rd ianct: on im port:l:u
~-1Il: • PCV prC\'I'11 ... lbe L'11, is!>.itms of
grt'l:nb0U~ g' scl. I(j l.G t ami air p.:.:;.lutan Is.
, i n\.:~ 199.\ , Ihl:' PUrla ,l!t. Il hLTmal pU WL"r
p lu~~l ha~ o fr~d ro ucibly _. milliu!. tons of
curbon dioxide em i :- s ' lI n~ that W ' I, ld ha', L"
been g:.:ncml r.:d by a simi lar-size fossil tuc]
plant. This is equi'..,tl ':11I 11.1 _.4 mi]]ion
barre ls of uil. In addiuon, Itt ptunt anuuilly
u!T':.L"ls the e .. i ~~ i nl1 u:- I..l. ~ ~ ton ~ uf
nitrugen xides and ~ ,.} tons of su l fur
J i t,-'( iJ~~ see Table 1).
In cornpa ison, <1_ <J whole, b\\~.lj :' . electric
snu S!I)' l lli ~ ldl21J, I tuns l r~ul :-' r
dioxide; l ,0 (I tun", of nitrogen oxides: Lind
9 mi II io :t llll~s 1I:- car bu u dio..... ide i~ 1001.
The ann a l GHG ~ l": is ions art: ::,;; UiVOlIe u
III burnin 19 :::i lli 'l :: 1urre ls L f L il.
The PCV J.; ..:olhL"nmJ. i 1i 11l~ i1bl l l: irninutes
l : ~c nccc III ship !", 1:'. oil ~:L m D.l: rc li !~ l." r: ..-~
un Oahu. i L" t1' \:in j.: Ii L' risk l,l f oil spill».
SO':1' ] ben e rl~ ar c dif i c .L to m eus re
Ljuil.nli t tivcly, T1..: Energy [Zt:;"{j urt: ~~
Coordinato r' s ::004 Annual Repor stresses
cr lcr~y '~ re lcvuacc ~o 'll u.m l.!. L f Ij",ill.·, ...
contributor In soc ial u ell-being. , c repo rt
n~te ::. tha t "Enct}l~ "· lI ~ tl ill .;es to h e ' k 'y
fuctor sh ping H' wuu 's ec onomy,
env iron men t. ;:1. I ~t.!lId : ld t ) f liy jnH A
s abIe t:ncrgy ::-.up Iy b c.ssl:'l1tiullo
l:llntin .:d pro~J1t: r jl ',..
Thr: us.... 0 : inJi,;cl um cm:rgy rc~t, n ;Cl-,
s ~d1 as j,,'Colh::ml:!! rl:~ul ~ in Ilrl:ui:: labll:
ong-lcn u d t:l'tnc ily ra.lc·~. nd ::m Uft:s 'h' l
fr:wcr c!u.b rs .c \.: n~ S!r! :: !o rrwL'!w:'J: :1.1:.
<:nd , n " in.l>IL·aJ <l', jj ' . ' IL, ror lI tl lcr PUrpll"L'S
wiLi, jn lh l: j luntls ' r:L lllll llY. A ~1rul.: loL' :!!.
t:n:norny ird udl:s <l ...ibr;;t:tl \' i~: l l1 : intl u~try :
lh l: Do:p· r~ n,O:l1 1 of [}U~ :l li:") , EL'Ll,,-," tio:
Dl",..dl}p t..-n anJ T U\lri~m I DEDT )
p rlljot:d~ til.!I I ! J.\\~l i i l:'~ f , C ',;h t L) hLl~,( 7,7
million \ isilo rs ~pt:n ' ing "! .OO:j J. y~ ;U~
S ! ). 4 hi[11<1 11 it: 20f}h,
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l iswuii i ~ riell wil.h low- und mcuiurn-
temperature gClIll errnal rI.:S(lUP;;~:~ which
c .ild be deve loped into thriving small
hll";"l: ~~cc" . r; c{1 l h~rrn:11 ht:al or warer;
including the waste heat frtm~ the Puna
HL"o Llu:m'li.l. T) aut, could b<! u.:.cJ IiII')' (ru il :
provide t:1I1d storage o r 't: rr ig .: r:.. tio ll; grow
~"j :-.h or uth cr a.qU!Jt1C' ~p.::.;t::s ~ h.ent
gr~r;:n h~lu~t:.S : . rece ss agricultural goods.
;: . ,, ~.• lumber, macad, mill nuts, anc animal
Cent pasteurize or sterilize: <Llld pumper
guest s in spi!.~ and resorb.
PGV has received permits tu doul .::: its
imt:d. ct! capac ity to 6 t ~!\V. DOlrlH !io
wo ld likely also double the signiClC<J! 1
economic and environsnental cun tribeii ons iL
mak es to l l uwuii.
In :Jl.Jtlili on, the Stutc is explor ing P!l uL'mg
hydrogen ', ii} elect rulysi« Gsinj! geotherm al .
T h e potcni iul Cll ~ Hcutl l'..!:::::ll lu contribu te :u
Hawai i economi c· y. envirurrmema I)'. und
sodally even ml~n= than II already
dues is subs tant ial ,
I
I
I
I
I
I
I
I
I
I
" 11"'-, ,'J , H=:h."~. O},f""
( Ii Ul.,,,
Ir "..::..I1,, 1 .r\ uu u.J1 J :..obl
r .Ofrl) '\-rtrnc,':. ~~1rJ r f ",r h:.- i ,,".-In f Jrh :,~
' 4111(> I · · J.d i.. . . ( l lIlIin c · · lj~14 ~
11" .. 1111."' ,1 I, H III 1- flltl .. ..Jf ,, 't" .1f . lu ll . " ,II.. \ ...t, lI f il~ .\ 11.h .W~ I lu m ..~
I I I"'0"'" : ;".., ' .... ~n ...r", t"HU~r.:· P,"',•. 1I~ "' .l" : (. ~ ; :: .'~4~.\ .' "<41 ~_t : ~. e, .. : 1 ~..·l : ~ I :.~J .. .."",:!~
- -
Table 1 Ann ual grct"nhu usc gib and air pLIluumt emi~;:, il~~lS o ffset by PUIli!. Geothermal
V mturc.
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Geothermal Working Group- Final Report unveiled by the County of Hawai'i
(Hilo, HI) The Geothermal Working Group , with the support of Hawai'i County Mayor Billy Kenoi, will
present the final draft of the Geothermal Working Group Report on Wednesday, January 4,2011 at
2:30 p.m. The press conference will be held at the County building on the Mayor's lanai at 25 Aupuni
St., second floor.
The report was sponsored by the County of Hawai 'i to evaluate geothermal energy as the primary
source of baseload power for electricity on the Island of Hawai 'i. The report includes an analys is of
technical data and expert testimony providing convincing rationale to develop local renewable energy
plants and transition away from the county 's dependence on petro leum-fueled generators for
baseload electricity. The report , which is currently being circulated within Hawai 'i's State Legislation ,
was developed as research to help support Hawai'i's Clean Energy Initiative goals .
Geothermal Working Group Co-Cha ir Wally Ishibashi, will present the report in detail, with supportive
comments presented by Mayor Kenoi. Geothermal Working Group Co-Chair Richard Ha will discuss
the important issues surrounding peak oil and its relevance to Hawaii Island . Ha recently traveled to
Iceland where he observed how the country recovered from the biggest financial crash in modern
history . Ha stated , "They are recovering because they inoculated themselves from high oil prices by
using low cost hydro and geothermal for 100 percent of their electricity and house heating. It is clear
to me that had they used expensive biofuel to generate electricity, they would not be competitive in
making aluminum for export . And instead of coming out of this disastrous financial situation , they
would be facing years of depression. This is exactly why Hawai 'i should not be using expensive
biofuels to make electricity when we have low-cost geothermal. "
Ha was also sponsored by the County of Hawai'j to attend this year's Association for the Study of
Peak Oil Confe rence , which took place this past October in Washington, DC, and will present his
findings at the press conference.
For a full copy of the Geothe rmal Energy Working Group - Interim Report, please go to
http://www.hawaiicounty.gov/research-and-development
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PRESENT:
CALL TO ORDER
The inaugural meeting was called to order by Co-Chairman Richard Ha at 3:10 p.m.
Co-Chairman Ha introduced Mayor Billy Kenoi.
Wallt'l"KM. Lau
Deputy Manoging [)1/'t'CIOI'
William P. Kenui
.\ /0.1'01'
Wednesday, June 2, 2010
Office of the Mayor
Geothermal Energy Working Group
Hawai'i County Building
25 Aupuni Street
Hilo, Hawai'i 96720
County of Hawai'i
Office of the Mayor
25 Aupuni Street, Suite 2603 • Hilo. Hawaii 96720 . (808) 961-8211 • Fax (808) 96 1-6553
KONA: 75-5722 Hanama P l a~~ . Suite 102 • Knilua-K ona. Hawaii % 740
(808) 327-3602 . Fax (808) 326-5663
Carlito Caliboso
Richard Ha, Co-Chairman
Nelson Ho
Jacqui Hoover
Jay Ignacio
Wallace Ishibashi, Co-Chairman
Patrick Kahawaiolaa
Ted Peck
GUEST SPEAKERS
Jose Dizon, HELCa
Mike Kaleikini , Puna Geothermal Venture
Mayor Billy Kenoi
Counc il Member Emily Naeole-Beason
Mayor Kenoi thanked everyone for their support of the newly formed Geothermal
Energy Working Group. He acknowledged the presence of Councilwoman Emily
Naeole-Beason.
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Mayor Kenoi stated that everyone recognizes that energy and its cost moving forward
determine the quality of life for island residents. It is essential to address the
importance of renewable and alternative energy development. He explained that the
Hawai'i Clean Energy Initiative aims to have the State obtain 70 percent of its energy
from renewable energy sources by 2030. If there is any community that will achieve
that goal, it is the County of Hawai'i, because it is already at 32 percent.
Mayor Kenoi stated that in order to accomplish this goal it is necessary to maximize
the availability and the opportunity that surrounds geothermal. Senate Concurrent
Resolution 99 (SCR 99) directs Hawai'i County to establish a working group to
analyze the potential development of geothermal energy making it cost effective and
feasible. The Geothermal Working Group will consider the expansion of geothermal
development and address its impact on the environment and its culture.
Mayor Kenoi stated that he feels confident that the members selected consist of
talented individuals who will make significant and substantial strives in expanding and
utilizing the "gift of geothermal. "
Councilwoman Naeole-Beason offered a short prayer to spiritually guide the
members in wisdom , knowledge , and understanding .
Councilwoman Naeole-Beason commented that she witnessed the process of
geothermal and how it has evolved throughout the years. She supports the newly
formed group and looks forward to the county providing new sites for geothermal. As
a result of Puna geothermal , she is presently the only councilmember on Hawai'i
Island who is capable of utilizing royalty funds to take care of her district. She hopes
that in the future other Council districts will be able to benefit from geothermal.
Co-Chair Ha thanked everyone for supporting the newly formed Geothermal Energy
Working Group. He explained that this working group will need to file an interim
report with the Legislature prior to the start of its 2011 session. In the next seven
months, the group is directed by SCR 99 to analyze the potential development of
geothermal energy as the primary energy source that can meet the base load
demand for electricity on the Big Island.
As a farmer, Co-Chair Ha stated that in the past he attended several seminars . He
learned about the concept of energy return on investment , and the standards of rural
oil supplies. Studies indicate that the end of cheap oil is near. Individuals who are
less fortunate financially will be the most vulnerable. Co-Chair Ha explained that
according to HELCO's website, geothermal energy costs approximately 11 cents per
kilowatt hour for base power. Based on this figure, it is by far the cheapest form of
base power. Geothermal is proven technology: it's cheap, it's a gift to use wisely,
and it can be shared with future generations . Also, there are future possibilities to
develop with geothermal including transportation , fertilizer, ammonia, etc.
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Represent ing the Big Island Labor Alliance, Co-Chairman Wallace Ishibashi
explained that in the 1980's he was a member of the first geothermal group called the
Hawai'i Island Geothermal Alliance (HIGA). At that time, it was a touchy subject ,
however; over the course of time the first phase of geothermal has proven to be very
effective, clean, and beneficial to Hawai 'i island. Mr. Ishibashi said that he continues
to take interest in the development of geothermal because "it is the right thing to do
Geothermal energy is available in only certa in regions of the world and Hawai 'i Island
is blessed to have this resource ."
Co-Chair Ishibashi stated that the Hawaiian commun ity may poss ibly have concerns
regarding this issue. It is the Geothermal Energy Working Group 's responsibility to
address them openly with understanding and aloha. He said, "the fact is Pele is
recognized as a living goddess to some Hawaiians in the community. It is important
to acknowledge the communities issues with respect and understanding of their
culture. "
In order for geothermal to succeed , Co-Chair Ishibashi commented that the key is for
businesses and the working class to see a difference in their electric bill. Once
businesses receive savings, they can than afford to provide bette r wages to their
workers. He also comme nted that many people believe that there is a price to pay in
order to live in Hawai'i. Co-Chair Ishibashi stated that that way of thinking must
change . The fact is that cheaper energy attracts better business opportun ities for our
islands. Geothermal will reduce the cost to Hawai'i residents and business
operators . Therefore, the goal is to attract better business in Hawai'i because this
cheap base energy will allow affordable living.
Co-Chair Ha asked that all members introduce themselves.
Patrick Kahawaiolaa introduced himself as the current president of the Native
Hawaiian Community on Hawaiian Homelands. As a representative of the native
Hawaiian community he would like to move forward with geothermal becoming a
meaningful resource .
Nelson Ho introduced himself and stated that he got involved with geothermal energy
in 1981. That is when 500 megawatts was proposed adjacent and upwind of Hawai' j
Volcanoes National Park. He is interested in learning what new deve lopments have
transp ired. In the past, some of the original concerns raised involved the demand.
Those issues involved the cost of bringing in a new supply of energy, the efficiency
and usage, and whether the environmental and cultural subs idies were sufficient in
making geothermal econom ical as an energy resource .
Mr. Ho explained that there were a lot of constraints on geothermal energy. Those
constraints are on the record and are historical. He would like to see if any of these
issues have changed throughout the years. Also, he would like to know what the
Public Utilities Commiss ion's views are regarding this resource becoming the base
load energy.
..,
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Jacqui Hoover introduced herself as a representative of West Hawai'i, she is involved
with the Hawai'i Leeward Planning Conference and the Hawai'i Economic
Development Board. She was born and raised on Hawai'j Island. Thereafter, she
attended school in California . Ms. Hoover mentioned that she was involved with the
early geothermal efforts in California and would like to see what opportunities exist in
order to stabilize energy use on Hawai'i Island.
Carl Caliboso introduced himself as chairman of the Public Utilities Commission . He
explained that the PUC's role is to regulate public utilities . In this case, this
regulation will be directed towards HELCa. He personally encourages HELCa to
consider and explore existing alternative energy sources like geothermal. The
consideration of expanding geothermal is very interesting. The PUC has an interest
in making sure that utility service provided to the community is reliable and offers
reasonable rates to the consumer. Sometimes it is necessary to make an investment
in a short term to have long term benefits. This is seen a lot with other renewable
energy type options and investments that are being considered and proposed .
Mr. Caliboso remarked that it is also important to be sensitive to many different
concerns that are deeply rooted because that is why this taskforce was established.
Jose Dizon introduced himself as the general manager for operations at HELCa. He
participated at the First Natures' Futures program symposium on Friday. At that
symposium , he spoke about the challenges in Hawai'i involving social, cultural , and
historical issues. Although there are many issues involved, Mr. Dizon stated that he
does believe there is a way to make it work.
Barry Mizuno introduced himself as a representative of the Hawai'i Economic
Development Board. He disclosed that he worked for Puna Geothermal Venture and
retired in 2006. At the present time, he works as a consultant for them. He stated
that there are many experts that have indicated that there will be a $200 barrel of oil
increase within the next 18 months. "This is scary, whether it is true or not." Hawai'i
is 90 percent reliable on fossil fuel , and it is important to seriously consider other
options immediately to plan for the future.
Ted Peck introduced himself as the energy administrator for the Hawai'i State Energy
Office. He was also on the panel on Friday. He stated that his heart was wounded
when he heard the stories of when geothermal was first introduced , and the
insensitive and inappropriate way that it was put forth . As a State and as a Nation
there have been many wrong doings. However, we are now on the door step of a
different kind of oppression and we have an opportunity to free ourselves from that
oppression . Geothermal energy working for the community, the county, and culture
can have a role with future possibilities such as transportation. Mr. Peck stated that
he is honored to be a part of this taskforce and looks forward to exploring this matter
further.
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Co-Chair Ha stated that Hawai'i can become comparatively advantageous to the rest
of the world. Geothermal wi ll elevate our economy and community to a higher place.
HELCO Presentation - Big Island Energy Overview
Presentat ion provided by HELCO General Manager Jose Dizon
(See Attachment A)
PGV Presentation - Geothermal Energy in Hawai'i
Presentation provided by PGV General Manager Mike Kaleikini
(See Attachment B)
Co-Chair Ha requested that someone volunteer to collect data for the cost benefit
analysis report .
Mr. Mizuno stated that the report provided to the group on Assessment of Energy
Reserves and Costs of Geothe rmal Resources in Hawai 'i was created by the State of
Hawai'i Department of Business , Economic Development and Tourism (DBEDT) on
September 30, 2005. He asked that the members review the execut ive summary
identifying the five geothermal rift zones on the Big Island. All five of the comb ined
resource areas have a minimum megawatt of 488 and a comb ined megawatt of
approximately 1396. Since the report is dated from 2005 , Mr. Mizuno commented
that it is necessary to receive a current projection.
Mr. Peck advised that action will be taken to discuss that matter with DLNR.
Ms. Hoover informed the group that although the report is dated in 2005, the data
was collected in 2000.
Mr. Peck's assistant interjected and stated that there is no current study.
Mr. Ho recommended that a representative from DLNR attend future meetings
because they designate where geothermal occurs .
Mr. Peck volunteered to meet with DLNR and provide a report at the next meeting.
ASSIGNMENT OF COMMITTEES
• Committee on Feasibility and Cost-Benefit Ana lysis
• Ted Peck and Jacqui Hoover will provide a report.
• Committee on Potential Impacts of Geothermal Energy Production Expansion
• Nelson Ho and Patrick Kahawaiolaa will provide a report.
• Committee on Electric ity Transm ission System Improvements and Funding.
• Jose Dizon will provide a report.
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• Committee on government accounting and community benefits packages of
royalty distributions.
• Barry Mizuno will provide a report.
FUTURE MEETINGS
The members agreed on the following:
• Tour of HELCa and PGV facilities .
• Meetings will be arranged monthly with the help of the County.
• Meetings will be open to the public .
• Meetings will be two hours .
UpCOMING AGENDA ITEMS
• Geothermal future possibilities regarding hydrogen and ammonia.
ADJOURNMENT
The meeting ended at 4:45 p.m.
SUBMITTED BY:
KAYCIE A. I. CARTER
Transcriber
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Carlito Caliboso
Andrea Gill
Richard Ha, Co-Chairman
Jay Ignacio
Wallace Ishibashi, Co-Chairman
Patrick Kahawaiolaa
Robert Lindsey
Donald Thomas, Center for the Study of Active Volcanoes
Kanoe Wilson, First Nations' Futures Program
The meeting was called to order by Co-Chairman's Richard Ha and Wallace Ishibashi at
2:10 p.m. Appreciation was offered to Jay Ignacio and Jose Dizon for allowing the
Geothermal Energy Working Group to tour the HELCa plant prior to the meeting.
A question was raised regarding the recent power outage on the Big Island.
Jay Ignacio expla ined that there was a series of generators that tripped off-line. There
was approximately a 50 percent power loss on the island wh ich resulted in a large
imbalance of power. When this type of incident occurs , an Automatic under Frequency
Load Shed system automatically disconnects customers in order to correct the
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imbalance. This systems capab ility allows HELCa to control the system remotely,
reestablishes the imbalance in power, and quickly restores serv ice to customers.
GUEST SPEAKERS
Hewei'i 's Geothermal Resources an Overview and History Powerpoint
Presentation provided by Donald Thomas. (See Attachment itA '')
Mr. Thomas expla ined how the island chain was formed and how all islands were
derived from a planetary process called a "mantle plume." Th is process has been
generating magma for the past 80 mill ion years . This ultimate heat source floors
Hawai 'j's volcanism and it has been a long standing process . Presently, the Big Island
happens to be located over the mantle plume . Kilauea volcano is over the "hotspot" and
is recognized as one of the highest areas for geothermal potential. He pointed out that
Kilauea actually has two rift zonesthe east rift zone and the southwest rift zone . The
enormous size of the east rift zone compared to the southwest rift zone is clear
evidence that much more lava has erupted from the east rift zone.
Mr. Thomas identified Hawai'i island's volcanoes and provided the members with a brief
history on their location, age, activity, and subzone locations for potential geothermal
energy.
Mr. Thomas ment ioned that a Geothermal Technical Advisory Comm ittee was formed in
the past. Those members collected data in order to identify geo logical sites for
geothermal. The comm ittee became inactive and stopped meet ing.
At this time, there is cons iderat ion to reactivate the committee so that they can gather
additional information and reevaluate the original data. In his opinion , Mr. Thomas
stated that although work conducted in the 70's and 80's were sufficient, it is necessary
to obtain a geophysical survey at this time.
If an update is conducted every five years , Co-Chairman Ishibashi inquired on when
was the most recent .
Mr. Thomas answered that the last update was in 2005 .
Ms. Andrea Gill commented that geophysical surveys were not done at that time.
Co-Cha irman Ishibashi inquired on whether the committee was reacti vated .
Mr. Thomas repl ied that an informal proposa l was sent to DLNR and he anticipates
meet ing with them to discuss if they are interested in react ivating the comm ittee.
Co-Cha irman Ha inquired on what kind of equipment is availab le now that was not
available in the past.
Mr. Thomas stated that there is a techn ique called a magneto telluric survey. It involves
an instrument that looks at natural occurring electrical signals underground.
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As a potential subzone for geothermal, Mr. Kahawaiolaa asked for an estimate on how
long the east rift zone 's heat would remain hot.
Mr. Thomas stated that it's certain that the Big Island will eventually move off of the hot
spot. However, the rate of movement is extremely slow. His estimate is that Kilauea 's
east rift zone will remain active for at least another half a million years, and even after
that , residual heat could continue .
First Nations' Futures Program Powerpoint Presentation
provided by Kanoe Wilson. (See Attachment "B, C, D'J
Ms. Kanoe Wilson explained that her presentation will touch upon the cultural
perspectives on geothermal energy on Hawai 'i Island. She briefed the members on the
First Nations ' Futures Program . The First Nations ' Futures Program is an international
alliance between Kamehameha Schools , Stanford University, and Maori from Aotearoa
(New Zealand ).
Ms. Wilson stated that FNFP is a leadership-development program which is involved
with various community issues. This year they are tasked with investigating geothermal
energy. The key note will be to look at various perspectives out in the community and to
find a way to educate and promote the broader understanding of geothermal energy on
Hawai 'i Island.
According to Ms. Wilson , Kamehameha Schools has identified property on the west side
of the island that has a potential geothermal resource .
Ms. Wilson said that her group generated a research question that would identify goals
for the project. The purpose was to identify and analyze cultural , environmental, social ,
economical, educational, risks and rewards on developing geothermal energy in
Hawai'i. Ms. Wilson mentioned that many group members did not have knowledge of
geothermal energy. Therefore, rather than research everything on geothermal energy
they decided they would be meet with organizations that had the expertise in this field .
Ms. Wilson briefed the members on past resistance by the native Hawaiian community.
Their concerns included:
• Religious beliefs and customs
• Cultural and subsistence customs and practices ; including access
• Hawaiian cultural sites
• Protection of burials and 'iwi kupuna
• Health issues from emissions
• Transmission lines through NARS and DHHL lands
• Ceded Land exchange
• Destruction of rainforest
• Impact of pollution on native birds, fauna and flora
Ms. Wilson distributed a handout on the "Legal Ramifications for Hawaiian Subsistence
Practices and Rights and a timeline on Social Process in Hawai 'i.
(See Attachment "C, D")
Ms. Wilson stated what the members need to be kept in mind about the native Hawaiian
community is that the environment shaped them as "a people. " The environment is key
and critical as part of the Hawaiian foundation. It is important to understandwhere can a
Hawai ian be a Hawai ian if not "Hawai'i?"
Ms. Wilson said that native Hawaiians are concerned about having to sacrifice their
religion , cultural lifestyle, and identity for the benefit of others . These concerns need to
be acknowledged, respected, and addressed .
Ms. Wilson recommended that the Geothermal Energy Working Group conduct listening
tours . It is necessary to meet with the native Hawaiian community and receive input
from them. She encourages the GEWG to meet and "talk story" with the Kupuna
Advisory Group at the Hawai 'i Volcanoes National Park. They have very diverse issues
and they represent various backgrounds . The group consists of educators and former
park employees who can offer their valuable contribution .
Ms. Wilson in addition recommended that the GEWG include a cultural impact
assessment to the Legislature with their report.
Ms.·Wilson mentioned that geothermal royalties are shared between the State, OHA,
and the County. She suggested that there be consideration to create a special fund for
educational purposes. It is important to look at future generations who will be involved
in the development of geothermal energy. Ms. Wilson informed the members that the
University of Hawai'j at Hilo is preparing a proposal for an engineering program . A
special fund could assist our youth by offering them an internship program in
engineering. It is necessary to educate the future generation that will be one day
running these facilities .
Ms. Wilson informed the GEWG that her group called "Papahuilhonua" created a
website in order to provide information on geothermal and to use it as a bullet in board
for upcoming events . The website address is www.papahulihonua.blogspot.com. The
video from the symposium is also available on the website.
Ms. Wilson entertained questions from the Geothermal Energy Working Group.
Co-Chairman Ha stated that the Mayor directed the GEWG to meet with the commun ity.
He asked Ms. Wilson if she could suggest who the members should meet with to "talk
story."
Ms. Wilson will provide the members with an outline that was developed identifying key
individuals within the community.
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Co-Chairman Ha commented that if Geothermal Technical Adv isory Committee is
reactivated and zones are identified they could meet with those specific communities to
discuss the environmenta l and cultural aspect within that zone.
Co-Cha irman Ishibashi stated that it very important to address the cultural and
environmenta l impact in order to expand geothermal. He questioned how the GEWG
should proceed with commun ity discuss ions.
Ms. Wilson suggested that the members meet separately with the community
associat ions, and also with the Kupuna Advisory group .
Mr. Kahawa iolaa recommended that the group travel to each district to meet with the
each association.
Ms. Wilson named other individuals associated with her fellowship group. She will
provide the members with a list of those individuals .
A member from the public inquired on how the royalties were divided.
Ms. Wilson responded that the royalty percentage is as follows:
• State - 50 percent
• County - 30 percent
• OHA - 20 percent
FUTURE MEETINGS
The members agreed on the following:
• Meetings will be scheduled through an email poll. Ms. Andrea Gill will ass ist.
• Committee on Scheduling Community Meetings:
Richard Ha, Pat Kahawaiolaa , Bob Lindsey, and Jay Ignacio volunteered to be
on the committee.
• A preliminary report will be completed by November 30, 2010 .
UpCOMING AGENDA ITEMS
• Reports by subcomm ittee chairs
• Timeline on interim report
ApJOURNMENT
The meeting ended at 4:45 p.m.
SUBMITTED BY:
.~/>., 1-' " ~ ( ( ,9 (~.~7L. _
-~YdHtt-·1. CARTER
Staff Secretary
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Recorder: Kaycie Carter
Minutes of Geothermal Working Group August 26, 2010
Attendees: Patrick Kahawa iola'a, Jay Ignacio, Nelson Ho, Barry Mizuno, Wallace
Ishibash i, Jr., Richard Ha
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Chairman Wallace Ishibashi, Jr. thanks the speaker for her comme nts and asks , "How
do you propose we move forward to address your concerns?" She responds that public
meetings be schedu led and the community notified of the places and times , Chairman
Ishibash i says that the processes the Working Group uses are still evolving , but that the
speaker has valid concerns and that the community will be an important factor as the
Working Group moves forwa rd, He asks her to comment on the current conditions of the
Chairman Ha advises Ms. Kubat that the Working Group is not under the sunshine law
and is, therefore, not requ ired to provide the public with access to the Working Group
meetings or their findings, But, it is the Working Group's intention to keep the process
open and the public is welcome to speak.
Chairman Richard Ha calls the meeting to order and asks for any public statements.
Kristine Kubat , a community and environmental advocate, addresses the group. She
states that she intends to be a "watchdog" for the community and protect the public 's
interests by mon itoring developments with geothermal energy operat ions and expans ion
at Puna Geothermal Venture. She also states that she suspects that there has been a
lack of full-d isclosure concerning past problems with PGV -- specifically, a "blowout" that
occurred some years ago. She suggests that the lack of disclosure fuels suspicions in
the community that the operation of the PGV electrical generation plant is dangerous to
people and the environment. Finally, she admonishes the Work ing Group not to be an
advocate for geothe rmal energy.
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PGV plant. She states that it has been operating for decades and appears to be safe --
that she knows of no emergencies or failures that threatened the public or the
environment -- but , that there are still "a lot of suspicions" because the public doesn't
know everything. She advises that there should be transparency in the process. She
said that no overtly pro-geothermal informat ion should come out of the Working Group's
report. She said a commun ity apology is needed; she proposed using the Pahoa
Community Center. Also , there are rumors of the dumping of chem ical toxins at PGv.
Chairman Ha asks if any other member of the public wishes to be heard . There is no
response . Chairman Ha introduces Mitch Ewan who will give a presentation to the
Working Group today.
James "Mitch" Ewan - ewan@hawaii.edu - Hydrogen Systems Program Manager-
Hawaii Natural Energy Institute - University of Hawaii
1680 East-West Road, POST 109, Honolulu , HI 96821.
Technologist and applications specialist. Mitch had been in the hydrogen business for
twenty-five years .
OFC: 808-956-2337
CELL: 832-212-6129
FAX: 808-956-2336
Presentation: Hawaii is the most petroleum -dependent state in the union . The County of
Hawaii spends $1 billion per year on petroleum . By 2015 the projected cost of a barrel
of oil will be over $200 . Both transportation costs and business costs will be affected .
However, Hawaii has sufficient renewable resources that can be developed to supply all
of Hawaii's future energy needs. Big Island has 150% of resources compared to
projected needs . Geothermal is the most effective , efficient, and fairly inexpensive to
produce. Photo-voltaic is the most expensive to develop; wind is the least expensive . If
energy is used to produce hydrogen, the outlook is especially promis ing.
The Clean-Energy Initiative mandates that 70% of Hawaii's energy be clean and
renewable by 2030 . Hawaii exports a lot of money for energy. Energy that Hawaii locally
produces will keep money in the state and translate into more local jobs . Funding is
available from various government agencies. For example , a public bus system for the
Puna district is being deve loped that will use hydrogen fuel suppl ied by the PGV plant.
US DOE is funding the buses .
Hydrogen can be produced from geothermal, wind , and biomass. 60% of municipal
waste that is already collected (and whose biomass energy potential is lost when
dumped) can be converted to fuel.
The GM Equinox runs on hydrogen - GM will introduce 100,000 vehicles to Hawaii as a
testing site; the marine base on Oahu will be using this vehicle . Hydrogen can be used
to store energy. Richard Ha asked what are the chances of bring ing these cars to Big
Island and Mitch Ewan said that there is a very good chance -- especially if refuel ing
sites were in place. GM already has an office in Honolulu . Volcanoes Park diesel buses
will be replaced with fuel cell buses.
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The state has a $10 million fund for entrepreneurs who develop clean energy. There is a
hydrogen fund . The Hawaii Center for Advanced Transportation Technologies (HCATT)
was first established in 1993 as the Hawaii Electric Vehicle Demonstration Project to
represent the Hawaii Consortium in the Defense Advanced Research Projects Agency's
Electric and Hybrid Vehicle Technology Program . In 1999, it transitioned to the
Department of Transportation's Advanced Vehicle Technology Program , and in 2001 it
formed a partnership with the Air Force Advanced Power Technology Office and
establ ished the National Demonstration Center for Alternative Fuel Vehicles at Hickam
Air Force Base in Honolulu. HCATT will be doing the Volcanoes Park bus-engine
conversion and works with the USAF. Clear Fuels is a fuel company that develops
hydrogen fuel through conversion of biomass.
Mitch Ewan is an advocate of the community-s ized conversion plants , rather than large-
sized mega-conversion fuel plants. Fuel facilities already exist on Oahu with plans for
new construction. Big Island has a small wind-turbine automated plant to produce
hydrogen that can be controlled over the Internet on the Kahua Ranch . Took a year to
develop but works well.
HNEI will provide hydrogen to Volcanoes National Park for the fuel-cell buses . HNEI
uses an electrolyzer. Park Services is working to get the approvals. $1.2 million funding
from DOE. $1.2 million from State of Hawaii. 2 million visitors to the park will learn of the
project. Target date: January 12. Hydrogen station is built and will soon be shipped to
Hawaii . The movie theater and visitors center will be powered by hydrogen. Big Island
can be ringed by hydrogen fueling stations and shuttle buses can provide a feede r
service from people's homes in Puna to hydrogen-powered buses that will operate
throughout the county.
Hydrogen will be used also as an energy storage system -- to take the extra PGV
electricity for hydrogen conversion to be stored. Fertilizer is a by-product of the
conversion and reduces agricultural costs . Fish farms can use the oxygen from
electrolysis.
The Hawaii grid is at maximum for metered renewable energy since a petroleum
generator must be in standby mode due to vagaries of wind and sun. A large
electrolyzer can meet the power fluctuations in the grid while it is producing hydrogen
and oxygen . Ammonia is a safe way to store the hydrogen and transport throughout the
islands .
Question from audience: How large a roadblock is permit processing from the
government?
Answer: If the power is produced for sale, rather than exclusively for the grid, permits
would not be required.
The electrolyzer produces hydrogen and oxygen ; nitrogen from the air can be combined
to produce ammonia (NH3). 12,000 kWh can be produced for each ton NH3. 30
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kilograms of hydrogen is equivalent to 30 gallons of gasoline. GM cars have a range of
150 miles on one tank of fuel.
Tube trailers (gas cylinders on trailers with safety features) dispense fuel and can be
used as mobile stations . After proof of the concept is accepted the smaller electrolyzers
will be replaced by larger as the operation becomes financially viable .
Question from Working Group: How much does it cost to run the fuel-cell bus system ; is
it sustainable or is funding required?
Answer from Mitch: Initially, subsidy funding will keep the project viable; an analysis of
the trial-phase of the demonstration project will illuminate the hidden expenses . The
geothermal-plant electricity will keep the greatest expense -- process electricity -- at a
minimum. That fact attracted the DOE's interest in funding the demo project.
Question from Working Group: What is the cost for the electricity for the system already
in operation?
Answer from Mitch: It is about 23 or 25 cents per kilowatt-hour on Oahu; we haven't
negotiated a price with PGV, but we expect it to be about 5 to 7 cents per kilowatt-hour.
The reason the national park is being used is because there are vehicles there that the
park service wanted converted, not because it is federal money funding the project. The
reason the GM cars are on the military base on Oahu is because the the vehicles are
prototypes and very expensive. The portable fueling stations are intended to be towed
by hydrogen-powered trucks . The technology to store and transport the hydrogen fuel
exists and is used everyday in many places on the mainland. The low-pressure systems
are safe and inexpensive. Similar systems can transport fertilizer to farms and fuel to
transfer stations.
Mitch showed slides of the GM hydrogen vehicles. Initially, the US Army is getting five,
the US Navy is getting five and the US Air Force is getting five. Eventually, thousands of
the vehicles will appear on the islands as GM rolls out the models for testing in Hawaii.
Several government and non-government entities can contribute tax money and grant
money to the projects and need to be approached as soon as possible with requests for
funding. When it transitions to a profitable commercial operation then local businesses
will have an interest in backing the projects.
Question from the audience : What's the conversion cost between hydrogen and
gasoline? Would car-rental companies be interested in using the fuel-cell cars in their
rental fleets?
Answer from Mitch : It takes 60 kilowatt-hours to produce a kilogram of hydrogen - so,
depending upon the cost of electricity, it can be competitive with gasoline, especially
with a fuel-cell vehicle as opposed to a hydrogen gas vehicle. As the price of petroleum
rises, the hydrogen fuel becomes more competitive and businesses can be certain what
their fuel costs will be, rather than being at the mercy of foreign markets .
4
Question from the Working Group: How long before there are commercial quantities of
hydrogen being produced?
Answer from Mitch : I'd give it the five-year window depending upon funding. A
commercial electrolyzer can kick out a lot of hydrogen , but they are expensive - on the
order of $2 million. In one year the parks buses will be working. Until the general public
buys hydrogen cars or converts their cars, the fueling stations will be available, but
under used.
Question from the Working Group : Can you explain how the hydrogen fuel-cell works .
Answer from Mitch : It is similar to a battery design; there are two gases , hydrogen and
air, separated by thin plates that allow interaction with one another aided by a catalyst.
In the process of combining together they create electricity. The electricity is used to
power an electric motor.
Question from the Working Group: Do you anticipate that the fuel-cell car will replace
the battery car?
Answer from Mitch : No, both technologies will coexist and improve over time. The fuel-
cell works like a hybrid .
---------
---------
After the presentation, the Working Group discusses the minutes from previous
meetings, makes required changes, and formally approves the minutes. Richard Ha
introduces administrative volunteer, Christopher Mann. Working Group discusses Sen.
Kokubun's recommendations concern ing what form the Legislative Interim Report
should take. Chairman invites volunteer to discuss mechanics of compil ing data and
shaping the report through email and email attachments. The volunteer will act as editor
and return the material to the Working Group so that all members can see the text of
others and the progress of the overall document.
Nelson Ho suggests the Working Group determine the specific and substantive issues
for the foundation of the report . Jay Ignacio asks the administrative volunteer to clarify
how he will be assisting the Working Group.
Wallace Ishibashi recommends that all the sub-committees submit their text to the
administrative volunteer who will put the material into an agreed-upon format and then
distribute that to all the members of the Working Group.
Nelson Ho suggests that to start , an objective set of bullet points would give direction to
the writers, who would then offer their own expectations and bring their own expertise to
the project. Nelson Ho suggests the report include energy resources that credibly
compete with geothermal.
Jay Ignacio states that the Working Group needs to know what specific writing
assignments each member has.
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Wallace Ishibashi recommends that the administrative volunteer create a list of writing
assignments and provide that list to Richard Ha.
The administrative volunteer offers Richard Ha a list that is a synthesis of statements
from SCR 99 that can be used as bullet points to make writing assignments. The
Working Group agrees to continue the meeting and make the writing assignments from
this list and some additional considerations.
Patrick Kahawaiola'a states that although public perception may be mixed learning that
Jay Ignacio sits on the Working Group - as if HELCO might have undue influence --
nevertheless, the group needs his expertise to make the best recommendations to the
legislature. Patrick Kahawaiola 'a inquires that, since it is HELCO's position that further
expansion of the electrical grid will not include petroleum-based generators, will
geothermal be the number one alternative or will other types of electrical energy
generators will be used?
Jay Ignacio states that given the practical considerations of increasing demand, design
dependability, and past history, at this time it would be unwise to depend entirely upon
geothermal plants for the island's energy needs . A statistical analysis of probabilities will
likely tend toward a mix of alternatives and foss il-fuel generators. The utility and
prudence of keeping fossil-fuel energy available to the grid represent the most
reasonable approach .
Barry Mizuno opines that demand for energy of all sorts, transportation as well as
electrical house power, will doubtless increase. Accepting that fact , Hawaii is best
served by developing resources that are available locally rather than depending on
resources that the island doesn't have.
Nelson Ho and Patrick Kahawaiola'a agree that it would be helpful if Jay Ignacio could
provide specific energy-demand projections and potential resources to meet those
needs so that they could approach communities that would be affected by construction
of power plants , present the facts and ascertain public reaction .
Richard Ha states that there have been changes to conservation land rules and
changes to sub zone protections that the Working Group needs to be aware of.
Patrick Kahawaiola'a states that if all the geothermal plants are scheduled for
construction on protected lands, everyone might as well go home.
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CALL TO ORDER
Co-chairman, Richard Ha: Invites comments from the public.
Recorder: Kaycie Carter
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Minutes of Geothermal Working Group October 11, 2010
Steve Dearing, project manager for Kealoha Energy - fi lling in for the designated speaker, Ms.
Kuulei Sprinqer, who could not attend today - developing a 25 to 30 MW facility to replace the
oil-burning plant in Hilo. The late James Kealoha was founder of the company. Cost is $3
million per MW. Proposes a $90 million plant for Puna. Time to become self-suff icient and
Guest Speakers :
Patricia Brandt, lOG CEO/Board of Directors
Mililani Trask, Indigenous Consultants
Roberta Cabral , lOG Senior Advisor
Guy Toyama, Executive Director - Natural Energy Laboratory of Hawaii
John Olsen, a member of the Puna community: John Olsen is not representing the Sierra Club
at this meeting , He states that for 20 years he has experienced trouble. People are making a
polit ical decision rather than scient ific or econom ic-based decision. He is very familiar with the
development of geothermal energy. Mr Olsen expresses concerns that decis ions based not on
costs or accurate projections. Cost / Benefit - information has not been shared. Quotes the MIT
Chair of Energy and offers a handout of the professor's opinion that Solar Energy is the best
choice.
Present: Andrea 1. Gill, Ted Peck, David Matise for Carlito P. Caliboso, Patrick Kahawaiola'a,
Jay Ignacio, Nelson Ho, Barry Mizuno, Wallace Ishibashi, Jr., Richard Ha
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cease the oil-based energy power system . He advocates geothermal as part of non-fossil grid
generation. 89 acres already designated for geothermal and ready to drill test wells . Rates on
Hawaii are higher than on mainland. Proposes Kealoha Energy will cut electrical rates and
create jobs. Local residents can be hired to work for Kealoha Energy. Many companies are
ready to do the const ruction. Property will be leased to operator for percentage of profits. Asks
for Working Group's support to have Kealoha Energy provide clean and reliable energy. Co-
Chair Richard Ha invited the company to make a formal presentation to the Working Group.
Mr. Dearing states that paying 35 cents per kilowatt hour "is obscene." Geothermal
Developments is a small company, but will partner with larger groups to get the job done:
poss ible growth to 70 MW. Contact and information at: kealohatrust.com .
Member Nelson Ho. stated it was the first time he was aware of another geothermal proposal
in Lower Puna and concurred with Chair Ha in requesting that Kealoha Trust and Ms. Springer
be formally invited to make a presentation.
Mr. Dear ing states that he has not been able to get through to the Working Group . He is not a
fan of the Sierra Club. He was offended that his presentation was not warmly
accepted. ORMAT has held up the Kealoha development for 17 years.
Moani Akaka : Was in a photograph when the geothermal well had a caustic blowout in early
days . Has reservations about geothermal. However, if it is to be done , it must be done properly
to avoid the problems of the past. Local community was adversely affected by failings of the
first plant. Says geothermal should be owned by local population and benefits provided to local
population. The geothermal price should not be the same as oil-based electricity. Hawaii
should not be industrialized like Pittsburg ; ORMAT is obsolete - 3 decades without benef it.
Working group must prove that geothermal is safe. Insulted that anyone would demean the
Sierra Club, who protect the aina.
Kristine Kubat, a community and environmental advocate <kristinekubat@gmail.com> 808
934-8482 : hopes for success of the working group , however, the group seems to advocate
PGV to the exclusion of alternatives, like an addict to replace fossil fuel with geothermal
injected into the same system. Other ways could be available, direct-use applications, jars
steril ized for food sold at farmers markets, for example. Small-scale technologies are a
potentia l. If oil runs out, H2 generation from excess PGV product ion is a good idea, but for
community, not just tourists . Mitch Ewan's idea to develop hydrogen buses was initially for
tourists - not the plan has grown to include community transportation. Compressed air may be
superior to hydrogen . Danger is alliances that are formed between exist ing groups to protect
the status quo - others need to be represented and future generations must benefit , also. Think
ahead and progress is possible .
Co-chair, Wally Ishibashi states: this is not a PGV committee and that the Working Group is
willing to listen to all voices and alternatives.
Member, Ted Peck states that Mitch Ewan is under contract with the Energy Administrator to
fulfill the Hydrogen Fund.
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Member, Patrick Kahawaiola 'a advocates going to communities to receive the publ ic's energy
concerns - anyone willing to schedule a meet ing, please do so. The host culture should benefit
from developments and improvements in the state.
Moani Akaka : Office of Hawaii Affairs receives revenues from ORMAT - the Puna community
should benefit more and that benef it should be visible.
Co-chair, Richard Ha: attended Peak Oil Conference in Washington, DC. Reads from website.
Platts News Service is a leader in providing energy-related news regarding energy price
assessment. A panel of geologists and energy analysts debated Thursday the severity and
timing of an anticipated oil crisis , with one saying during a Washington briefing that crude oil
production has now peaked .
"The global rate of production of oil is peaking now,"said Tad Patzek , professor and chairman
of the department of petroleum engineering at the University of Texas - Austin. "The size of
accumulation [of oil] is not equated to the rate of production," he said. Frank Rusco , an energy
director at the US Government Accountability Office, estimated some 45 years of "proven
reserves," though current and future oil demand will stress supplies.
"Higher oil prices can retard economic growth and even cause a recession in the right
circumstance," Rusco said at the briefing, which was organized by the Association for the
Study of Peak Oil and Gas. He declined to say after the briefing what a gasol ine price ceiling
might be for US consumers. "The remaining hydrocarbons will be more costly to get from
underground," from a "policy perspective," Rusco said, citing the Middle East as a "fairly
unstable" reqion .
Robert Hirsch , an energy adviser at MISI and former manager of Exxon 's synthetic fuels
research laboratory, put the state of looming shortages in more dire terms, saying "in the next
two to five years oil shortages will get deeper and deeper." Meanwhile, "mitigation of oil
dependency by transitioning into other energy sources will take upward of a decade to come
into play. "Sometime after a decade , mitigation will take impact and things will start to flatten
out," Hirsch said.
New reserves from Brazil and production from unconventional sources in the US will not be
enough to compensate for depleting reserves , panelists said. The Ghawar oil field in Saudi
Arabia , still a bright light in the petroleum world , could see a sharp and imminent decline in
production, Patzek said. If Ghawar "peters out, to replace it [with production elsewhere] will be
a very difficult task," he added . He estimated Ghawar's current product ion at between 4.5
million and 5 million barre ls per day, though added that actual production figures are unknown
as they are a "top secret."
Later, on the sidel ines, Patzek said Ghawar could become the region's Cantarell , referr ing to
Mexico's offshore oil field that has seen production plummet by over half from a peak 2.1
million barrels per day in the mid-2000s. Patzek said that the ongoing water-flood efforts into
the Ghawar field to stimulate production will eventually taper off. "You're injecting twice as
much water into the well ," he said. "Your field is watering out," Patzek said in an interview
3
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Patzek told the briefing that Norway 's reserves have peaked , while he characterized the
decline rate in the US Gulf of Mexico as "very high." BP's Thunder Horse well in the Gulf "has
not reached its potential and it's declining faster than people thought," Patzek said. A BP
spokesman was not immediately available for comment on Patzek 's remarks about Thunder
Horse.
A looming collapse in credit markets and liquidity could lead to wildly gyrating prices for crude
oil within the next five years , with prices falling to $20 per barrel , then possibly rocketing to
$500 per barrel , a peak-oil theorist and commentator told the Association for the Study of Peak
Oil and Gas conference. "This is not a recovery that we're in," said Nicole Foss, a former fellow
at the Oxford Institute for Energy Studies , who predicted "chaos" in foreign currency and equity
markets within years . A severe deflationary plunge will contribute to a liquidity crisis among the
financial sector, Foss said on a peak oil panel late last week . The meeting in Washington
wrapped up Saturday.
"Oil will bottom early in this depression," Foss said. She and fellow panelist , energy analyst ,
Chris Martenson, predicted that foreign currency markets will become more volatile , with
domino effects on global money supply. "It's not unthinkable the the US will have another
financial crisis," Martenson said, adding that he gave the US a "50%" shot at having a fiscal
crisis and a "50%" chance of experiencing a currency crisis . "We're going to see severe
dislocations in the foreign exchange markets ."
Deflation is tomorrow's problem ," Foss said, adding that a lack of purchasing power will
undermine price support for crude oil. Then "printing [money] is a few years off," she said. "We
could see $20 per barrel and then $500 per barrel within the space of five years," Foss said.
Foss runs the Agri-Energy Producers' Association of Ontario , where she has focused on farm-
based bio-gas projects and grid connections for renewable energy. At Oxford , she researched
electricity policy at the EU level, according to her website. She was previously editor of the Oil
Drum Canada, where she wrote about peak oil and finance.
Speaking on the sidelines of the conference, Foss said that natural gas holds no promise as a
safe hydrocarbon haven in a scenario of volatile crude oil prices . There is a "perception of a
glut" of natural gas reserves and other resources from new shale plays and coal-bed methane
and tight formation gas Foss said. "I would argue that this is an illusion ," Foss said. The
environmental cost of extracting unconventional resources "is tremendous," Foss said, adding
that the energy resource "bang for buck" is unappealing. "We'll end up with natural gas price
spikes, "after years of low natural gas prices," she said.
As demand out paces supply, the urgency to do something to anticipate the crisis becomes
greater. Hope replaces shock if we agree that we can figure out ways to help fend off the panic
2 to 5 years away from oil spike - lowest economic group will suffer the most when prices rise.
An analysis of $200 per barrel oil , even without great detail , it would be devastating to the
. Hawaiian economy.
To compare : 35 acres of geothermal equates to 35,000 acres for bio-mass -- 7 cents per
pound if farmer were to grow bio-mass without subsidies -- it would never happen .
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Member Nelson Ho suggests to discuss these matters later on in the agenda to permit
presentations would be more appropriate.
Presentation by Innovations Development Group - Patricia Brandt , CEO/Board of Directors,
Mililani Trask, Indigenous Community Advisor, Roberta Cabral , Senior Advisor. Office email :
info@idghawaii.com.
Michele, Staff Assistant. Ryan Matsumoto.
lOG has 10 years experience with geothermal and represented the Maori of New Zealand in
three energy-development projects. The overarching approach is to respect human rights while
developing energy resources: Native-to-Native process. lOG is an Hawaii-based strategic
planning company that is focused on renewable energy development. lOG wants Hawaiians to
control their own resources. In New Zealand, the Maori Queen and lOG developed plans to
coordinate contacts with the experts to develop locally-owned resources. Equal representation
is the key to a successful geothermal drilling . Improvements in technology are required to
avoid toxic venting of gases , adverse impacts to the environment, and to provide for the
general benefit of the community. lOG provide expertise choosing the best project, the right
developer, and train ing for local people.
Mililani Trask presented an outline of the Native-to-Native model -- recognize human rights of
homeland to benefit from development. Must address climate change and renewable
resources. Old model of resource exploitation is outmoded . UN declaration for human rights is
the foundat ion to the development model - preserve cultural heritage - environmental
sustainability - socially responsible. Hawaii most at risk for shortage of fuel due to dependency
on energy - Hawaii County is the largest landmass in US capable of being energy self-
sufficient. Development of firm-power geothermal needs tax incentives - policy needed that
recognizes geothermal is primary resource of ceded land trust. Carbon footprint shared by all
who drive and use energy. Geothermal development requires a community collaborative model
- equitable sharing of resources. How do Hawaii Renewable Energy Development Venture
describe stakeholders? It shows who you are dealing with . Mostly corporate members are
stakeholder. No local representation. Need cultural affiliations - equitable and fair - need to
comply with legislation. Ignoring cultural considerations led to court proceedings. Also , it was
cheap and filthy technology that led to geothermal blowouts 20 years ago. Need appropriate
technologies for Hawaii's conditions. Environmental issues need to be addressed at the
planning stage. Hawaii paying the highest rates for electricity in the country due to lack of
participation in negotiations at early stages.
Pele Defense Case set standards - deviated bore (drilling at an angle) provides access to
resources that lie beneath environmentally-sensitive areas . Community involvement needs to
move first.
Three Economic Models : 1) ORMAT type is Build-Own-Operate and transfer of benefits years
later 2) Royalties are pennies on the dollar - not equity benefits - fixed fees per MW 3) Equity
owners at all levels are invited to sit at the table . Participation means shared income.
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Roberta Cabral - The general public and native interests are vested in indigenous mineral and
geothermal is a mineral. Initial investment in research is critical for later negotiat ions with
investors and developers. The negotiation model leverages community, investors, and
developers interests. Need to partner with bonafide geothermal developers. lOG proactively
seeks support of local population with Community Collaborative Mode l. lOG specializes in
community connections as well as understanding that geothermal shall not be the exclus ive
resource - but, an important resource. Risk is capable of being measured - that relates to the
cost of capital - Collaborative Model structures a PPA (Power Purchase Agreement) with
percentage of surplus cash dedicated to the developer and share a percentage of the
proceeds in a community trust. lOG provides protection for developers by paving the way for
community partnership. The community receives benefit from the trust.
Member, Ted Peck states that there is some question as to whether or not the PUC would
approve this type of trust with money going into it. The legislature must set policy for this type
of model - community equity - change in model now - cannot undo what contract-in-place
stipulates under Hawaii's constitution.
Roberta Cabral - money from project to community can be used for stewardship; trust fund
goes to community's benefit: parks, businesses, educational scholarships, farming , fish tanks,
fish drying, spas, etc. Technical and financial partners chosen by lOG, who assume risk. lOG
strategy is to bridge the gap between community and developers. lOG thinks geothermal is the
way to go.
lOG wants to be selected as a preferred geothermal developer. lOG has the exper ience and
the expertise to do the deals .
John Olsen, a member of the Puna community, states that actually it is the community that
takes all the risks - money is just paper. The evacuations of Puna residents due to venting
demonstrated that fact.
Member, Nelson Ho requests a copy of the lOG presentation to be reviewed in detail by the
committee .
Co-chair, Richard Ha, suggests lOG create a proposal for legislators.
Member, Jay Ignacio states - need to balance disclosure to legislation and proprietary
information of lOG's. Since SCR99 directs the Working Group to report on establishing a
community-benefits package, lOG's model may fulfill that requirement.
Member, Ted Peck states that the community-equity model needs to be articulated and some
statutory language may be the starting point.
Presentat ion by Guy Toyama, Executive Director - Natural Energy Laboratory of Hawaii -
guy@EnergyFutureHawai i.org
Speaking about the NH3 Energy Conference in Detroit.
NH3 is ammonia and the point of the conference is to demonstrate that ammonia is a good
way to carry energy. Geothermal is a good way to create ammonia. Expansion of g'eothermal
6
must occur first - before secondary industr ies can be established. Farmers need fertilizer to get
nitrogen into the soil. Ground transportation is the single largest use of foss il-fuel energy, so
load varies with tourism in Hawaii . Geothermal can be used for ground transportation, as well.
Off-peak hours , curtailment which could mean waste (with fossil burning) or production if used
to convert water to H2. Electrolyzers are used. H2 can be used to fuel transportation, but H2
vehicles don't represent a very large part of the transportation system. So, at 2008
Conference, the speaker, Richard Ha, asked Guy about converting H2 to ammonia. HNEI slide
- ammonia is the practical man's hydrogen. Synthetic Urea (a dry form of ammonia fertilizer)
accounts for 3.6 tons of NH3 per day on island farms. If geothermal were expanded to 720 MW
it would create enough gasoline-equivalent can provide fuel for all autos on Big Island. The
Dept of Energy with matching state funds have a pilot project to build and maintain 2 hydrogen
fuel buses .
Member, Ted Peck states meeting with Mayor today and discuss feasibility of transforming all
county buses to H2 and what is timeline .
General Motors and fuel companies are introducing Project Driveway - vehicles that use H2
and an infrastructure to support it.
Ammonia is a good way to move energy. Ammonia to Oahu for power instead of the expensive
power line. Ammonia is denser with hydrogen than liquid hydrogen. Ammonia could be an
exportable commodity. The energy conference demonstrated many different research designs
that used ammon ia as the fuel source . Renewable Hydrogen Network - Japanese graphic of
renewable ammonia combined with H2 and 02 for best fuel. Injection of water into ammonia
improves fuel characteristics.
Member, Ted Peck asks about the capital investment for ammonia plant - Guy Toyama will
provide the report. Mr. Peck needs to leave for another meeting.
-- Ten-minute recess --
Co-chair, Richard Ha: Call back to order
Working Group Members discuss the Geothermal Interim Report for Hawaiian Legislation -
Format and content
Member, Nelson Ho states some concerns : that the working group is not ready to answer /
address all aspects of the information required for the legislation 1) revenue sharing -
especially for the least represented 2) impacts to PGV neighbors: air quality / noise 3) DNLR's
role in process 4) regulatory agencies' input 5) all forms of energy have subsidies - stated or
not - need scientific information regarding expansion of PGV's present capabil ity.
Co-chair, Richard Ha: Need to discover from Working Group Member, Bob Lindsey - where
does the money go - what benefits?
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Co-chair, Richard Ha asks Working Group Member (HELCa) , Jay Ignacio, what needs to
happen to take the next step?
Member Jay Ignacio says a Resource Plan will address what mix of resources will be used
going forward. Clean Energy Scenario Planning (undefined at present) - Identify the resources,
location dependent, stabil ity is essential. HELCa will produce a study, but not the official public
utility plan , outlining the integration of resources. The essential requirement is to move from
high-level discussion to defining the specific resources and their particular locations and
capabilities. Geothermal is an option, but without certainty of investment, developers won 't
begin building and without existing facilities, HELCa cannot plan assuredly to integrate into the
grid .
Member, Andrea Gill : Needed are detailed resource assessments defining the scope of
available energy and how it can be developed. There can be no absolute certainty about a
resource. Only drilling and actual steam production will verify - so need to find the level of
comfort in planning using exploration data to project future growth and integration of new
power plants. Also , Kealoha Energy's plan is more preliminary than has been asserted.
Member, Jay Ignacio says that working with researchers to identify high-probability resource
locations is a first step , the determine how development will be funded.
Member, Nelson Ho: Regarding baseload growth of power production, what is the
recommendation according to HELCa's last completed plan? What estimate did HELCO make
in terms of baseload growth in MWs? What's the preferred type of plant?
Member, Jay Ignacio: Theoretically, all fossil-fuel power plants could be replaced. If the
resource is viable and a benefit to HELCa's customers, the PUC would approve a change to
geothermal plants. Last filing of projections predicted a 2010 need above 200MWs peak.
Presently, peak is about 185MW. That means the plan for bringing on a firm , large-capacity
generator in 2020 can be pushed further, since demand has not reached projected growth. an-
site generation and the economic downturn altered the growth in demand. In 2022 or 2023
there is a plan to bring on another geothermal plant , but not sure how it will come about. The
preferred type of plant meets the needs of the customer: reliable , low cost , and no adverse
impact on the environment.
Member, Andrea Gill : Can HELCa's contract with Hamakua Energy be displaced with
expanded geothermal?
Member, Jay Ignacio says HELCa has a thirty-year contract with Hamakua Energy that goes
out to 2030. They are compensated in two ways: 1) for being available - capacity and 2) for the
energy HELCa uses .
Member, Patrick Kahawaiola 'a asks if geothermal at PGV is producing at capacity and if
HELCa is buying all power produced. What resources can provide electrical system stability in
addition to fossil-fuel plants?
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Member, Jay Ignacio says HELGa curta ils purchase of power from PGV at night. Shows a
graph of the electrical load profile. As demand decreases, certa in plants can be curtailed . a il-
fueled steam plants cannot be taken off-line without rendering the system unstable. New
designs of geothermal will have the reliability required to ensure stability to the grid, but the
current design at PGV does not and , hence , cannot dependably and safely displace the oil-
fueled plants. But, in parallel with exploring alternative energy resources, HELGa is explo ring
alternative fuels . Bio-mass may not be the answer, due to econom ic constrai nts, but alternative
fuel sources are an option.
Kristine Kubat asks Jay Ignacio if HELGa sees itself as a developer of alternate energy and
alternate energy resources?
Member, Jay Ignacio states that HELGa is flexible in the matter of bringing new resources to
the system . The utility has the burden of providing service. An independent provider does not
have an equivalent responsibility. If HELGa retires its plants and is no longer financially viable,
it cannot provide the service as mandated by the publ ic.
Member, Nelson Ho says it is the nature of geothermal that it cannot be throttled back to match
demand, the steam is thrown back into the earth and wasted.
Member, Jay Ignacio says that using geothermal energy independent of the electrical power
grid wou ld permit more geothermal to be developed effect ively and, for example, electrical
transportation would provide that use. Nevertheless , geothermal's short-com ings have to do
with the technical/engineering side and the geophysical limitations of the resource .
Member, Nelson Ho says that the geophysical limitations are what John alsen and Sierra Club
have been pointing to all along. The resource is about pinpointing discrete water and rock
format ions that have desirable characteristics and that operation is problematic has a great
deal of risk and uncertainty associated with it.
Member, Jay Ignacio says that the trouble is often the extraction; wells get clogged and can no
longer produce, so other wells have to be drilled to replace them .
Go-chair Richard Ha asks if it is about the return on investment - if enough wells are profitable
and productive, the systems works well. It is about manag ing the resource.
Member, Nelson Ho says that if the relevant problems are defined in the Interim Report , the
group will be on its way to providing informat ion to help solve the problems.
Member, Jay Ignacio says the problems with accepting photo-voltaic energy and the contracts
that exist with wind could mean that later contracts are turned away before older comm itments .
So, even if geothermal proved to be less expensive, HELGa might be prevented from buying
it.
9
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I I
I
I
I
I
I
I
I
I
I
I
Member, Patrick Kahawaiola'a says people outside of the working group don't understand that
part -- and need to be told. If geothermal will be available at 6 cents per kilowatt , but HELCa
has to pay 35 cents for wind because of an oil price spike, people will be confused and angry.
Co-cha ir Richard Ha says that the inter-island power connection starts to make pract ical sense
- especially, as resources costs rise.
Member, Andrea Gill asks, is HELCa paying 15 cents avoided-costs for wind regardless if it is
firm or intermittent?
Member, Jay Ignacio says, Yes. Contract exists for a long time. If we don't take aggressive
steps to expand geothermal, especially if oil prices go to $200 per barrel, there will be
problems supplying energy to meet demand. It will take time to prove reliability and come to be
a dependable part of the system. It is at least a year to bring a plant online . How well that
source will be managed is fundamental to the level of conf idence. Plants cannot be retired until
there is demonstrated reliability and a redundancy in. case of problems . Propose that HELCa
runs two simulations to provide data on how transmission expansion scenarios would play out.
Member, Andrea Gill says new resource data is needed to remove uncerta inty regarding
growth and stability. Landowners can request to be in a subzone or removed from a subzone if
it appears a resource is there. Need to work through the DNLR. The DNLR can create a
committee as it did before. Currently outlining the issues for the Interim Report.
Next meeting have a draft of report to look at. Propose November 8, 2010 as date for next
meeting.
10
CALL TO ORDER
Co-chairman, Richard Ha: Invites comments from the public .
Recorder: Kaycie Carter
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WaltH KM. Luu
Deputy ,.\ /arwglllg Director
Geothermal Energy Working Group
Hawai'i County Building
Puna Conference Room
25 Aupuni Street
Hilo, Hawai'i 96720
County of Hawai'i
Office of the Mayor
25 Aupuni Street. Suite 260.1 • Hilo, Hawaii 96720 • (808 ) 961-82 11 • Fax (808) 96 1-6553
KONA: 75-5722 Hnnama Place. Suite 102 • Kailua-Kona. Hnwai' i 96740
(808) .127-3602 • Fax (808) 326-5663
Minutes of Geothermal Working Group November 8, 2010
Present: Robert Lindsey , Ted Peck, Carlito Caliboso, Jay Ignac io, Nelson Ho, Barry Mizuno,
Wallace Ishibash i, Jr., Richard Ha
Jon Olsen , a member of the commun ity, says he and 87 others withdrew their propert ies
from the designated geothermal subzones. The state did not respond favorably to their
certified letter. He has copies of legal filings and he will provide when necessary. He
expresses his concern that the current evacuation zone around PGV hasn't been discussed.
Kristine Kubat, a community and environmental advocate <kristinekubat@gmail.com> 808
934-8482: states that she has read the Working Group Interim Report draft and objects to
the optimistic language regarding geothermal. Petroleum analysis is plentiful , but there is
limited analysis for geothermal. Despite the fact that Big Island is located above a
geothermal hotspot, the resource available for geothermal may be depleted. In her
estimation , geothermal is not a renewable resource. She says that the report should so
state. She objected to the statement: a resident could have their property removed as a
subzone designated for geothermal if the resident so desired. The petition is difficult for
people to do. Also , she asks for facts about HELCO plans to retire oil-f ired generators. Also,
she asks PGV to come forward with facts . How much does it cost to build a geothermal
plant. The concept of firm-power for baseload needs to change . Depletion, firm-power,
geothermal resource subzones all need to be defined clearly. She wants to make some
recommendations in the final report .
William P. Kenoi
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The EPA requested that the state and county create a notificat ion program and that has not
occurred. There is a concern about heavy metals and sulfur being released into the
environment around PGv. He believes every chemical is within seawater , many are
dangerous, and the geothermal plant wells may release them.
Steve Phillips, a member of the Puna commun ity, had a bad experience with geothermal
before . He said that the law should be changed to permit a contested case hearing. Any new
development that impacts the commun ity must uphold the rights of those in the
neighborhood. He stated that geothermal gases poisoned his son in his crib. He stated that
he lost his marriage because of geothermal. His property values went down because of
geothermal. He said he wrote rules for a geothermal asset fund that were never used. How
will the mess of a decommissioned plant be funded when it needs to be dismantled? That is
what the asset fund is for. He will do everything in his power to halt geothermal development
unless the community has a contes ted case hearing . The community led to improvements
over the poorly designed and built experimental well.
Robert Petricci lived in the neighborhood during the development of geothermal and was
evacuated years ago when there was an open venting. He also wants a contested case
hear ing. There will be problems if geothermal is built where people live. Also , geothermal
developers must not cut corners during construct ion.
Member Robert Lindsey says he thinks a contested case hearing is a good idea and fits in
with SCR 99. To move forward with geothermal means that we must contend with some of
the past errors.
Co-chair Wally Ishibash i says everyone knows some things were done wrong in the
beginning, but we are moving in the right direct ion now. Everyone wants things to be done
correctly. We are trying to do the best we can.
Member Nelson Ho says the legislature took away the contested case hearing and that the
Working Group can make a recommendation.
Member Carlito Caliboso says that the Interim Report should focus on the issues directly
related to SCR 99.
Member Ted Peck says since it is the Interim Report , we don't need all the answers.
Co-cha ir Ha asks if anyone has suggest ions on how the report should go.
Member Carlito Caliboso reiterates that the report should only address the points expressed
in SCR 99.
Membe r Ted Peck says the report can tell the legislators: here are the answers to these
problems and here are the issues we need to track down. Also , the Executive Summary
needs to be really tight.
Co-chair Ha invites the volunteer editor to the work ing group table to receive point-by-po int
instruct ions and edits of the report draft from the working group members. Appendices can
2
be used for bulk information and details referenced in text . Also , PDF files permit members
to make comments on the text.A discussion of the executive summary ensues regarding key
points and the possibilities of disagreements and unresolved issues. The members resolve
to work on the Interim Report via email. There is a need to assess resources specifically.
Need discussion of geothermal electricity potential , but also secondary industries, such as
hydrogen and ammonia production. The scope of the resolution forms the basis of the
contents of the report and the over-arching analysis of baseload feasibility. However, there is
a need for context regarding peak oil and other considerations that provide the basis for the
working group's recommendations to the legislators.
Member Nelson Ho states that the report should be lean and cut-to-the-chase rather than
offer too much information. The information needs to be clearly stated . Since the
environmental impact is site specific , there can be no information on the impact without
identifying the location of the resource or how it will be developed.
Member Barry Mizuno agrees that the most critical issue should be to ident ify the resources
available. More testing is needed .
Member Ted Peck points out the shortcomings of available data on geothermal. Report
needs to discuss issues as well as upside.
Members Ted Peck and Nelson Ho discuss the pros and cons of mediation versus contested
case hearing with the community members.
Co-chair Richard Ha discloses his discussions with a development group who are
investigating the possibility of developing geothermal on Big Island. He has not joined with
them and will keep the working group aware of his role, if any.
Members Nelson Ho and Barry Mizuno discuss the role of geothermal in the future and the
need for geophysical data.
General discussion of format and structure of next draft using printout of existing draft among
Working Group members and volunteer editor. The consensus is to build the report so that it
is concise and focused on the SCR 99 mandates. Circulate the next draft in three sections:
Executive Summary, Working Group writing assignments, and Appendices. Start with
addressing using geothermal as primary energy resource as the Working Group conclusion
and the additional uses (transportation and ammonia production) as secondary benefits .
Member Carlito Caliboso states that there may be a conflict if he supports geothermal uses
before the legislation and is later asked to decide on geothermal development with the PUC.
Member Ted Peck states that even if members must recuse themselves from advocating for
specific development, it is appropriate for the Working Group to assert its principal findings:
that multiple geothermal plants are the most prudent approach, that historically geothermal is
a lower-cost energy resource , it has the potential to supply baseload electricity, although it
has not yet demonstrated baseload consistency in its application in Hawaii. It is a renewable
resource indigenous to Big Island and can neutralize the price volatility of petroleum fuel for
the county both in terms of the electrical grid and in terms of transportation. Additionally,
3
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products that assist in island agriculture can be cost-effectively produced with geothermal
and replace the importation of products made on the mainland from fossil fuels . Thus, it has
a significant potential to be Big Island's primary energy resource.
Member Jay Ignacio advises that reliability is essential to satisfy the utility's need for
dispatchable energy on demand.
Member Barry Mizuno suggests that if other geothermal plants were in operation and each
one of three produced the mega wattage for the grid as well as electricity to create other
products and services , than the combination of generation beyond the grid's requirements
would permit reliab ility so that , if needed , one or more could serve in another's place.
Member Ted Peck states that a robust environmental impact statement can mitigate
community concerns. A general discussion concludes that the contested case hearing be
explored , but not recommended to the legislation at this time.
Member Jay Ignacio cannot speak to the intricacies of specific expansion of the HELCO grid,
since that requires detailed study. However, he proposes a HELCO-funded, high-level study
to look at a hypothetical expansion in two locations .
Member Ted Peck states that funding would be necessary to fully analyze the impact of a
transition to geothermal. For example , shippers and dock workers may loose work importing
supplies for petroleum-based plants. It is generally concurred that funding is needed and that
the Working Group should recommend the legislation make it available.
Co-chair Wallace Ishibashi points out that there are two projects the Working Group
recommends be funded: first , testing and identifying specific locations that hold promise to
be geothermal generation sites and second, analyzing the impact of transition to geothermal
upon the exist ing infrastructure. Resource analysis and impact assessment.
Community benefits discussion concerning the best approach and advisors to consult.
Community benefits can include Volcanoes National Park hydrogen buses and agricultural
fertilizer.
Member Robert Lindsey identifies the resources and people who will be supplying
information for the community benefits section . Recommend to the legislation that royalties
from geothermal be identified and ear-marked for local community benefits rather than going
into the general fund .
Co-chair Wallace Ishibashi asks about royalties calculation and distribution. The legislation
will have to address the percentage distribution when it comes up.
Member Barry Mizuno explains that the royalty is calculated according to the value of the
resource using a formula developed by DNLR and the US Department of Interior ; from that
figure, 10 percent of the resource value is designated royalty.
Member Nelson Ho asks Richard Ha about lOG and the consortium who wants to develop
geothermal.
4
Co-chair Richard Ha replies that the general idea seems good, but it is too early and nothing
substantial has been done yet.
Meeting adjourned .
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. THAT. effective as ofthe_ day of - .2006, THE TRUST FOR. PUBLIC LAND, a
California nonprofit publicbenefitcorporation, whoseaddress is 116New~ontgomery Street
Third Floor San Francisco, Caiifomia 94105, hereiriaftcr referred to as "Grantor" and the
OFFICE OF BAWAllAN AFFAIRs, a body corporate and instrumentality ofthcfState of
Hawai'I, whose address is 111 Kapi'olaniBoulevard. Suite.500. Honolulu. Hawai'j 96813,
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TOGETHER. wmI a non-exclusive easementfor accesspurposesgranted
to The Trost for Public Land, a California nonprofitpublic benefit corporation by C.R.
Churchill, D.A. Heenan. Richard W.G~nandRonald J. Zlatoper, the duly
appointed, qualifiedand actingTrustees UnderThe Will.And OfThe EstateOfJames
Campbell. Deceased, acting in theirfiduciaIy andnot in their individual capacities, by that
certain GrantofEasementfor Access Rights madeas of :s \t.ly . \\.\ •2006and
recorded in the B1.IJ"ellU ofConveyances of the StateofHawai'i (rJBureau ofConveyances")
anJ"'¥. 14, ,2006 as Document Number !JfJrJU • /Q.Qf6iI . over, acrossand through
. thewoo shown on the map'attached hereto 38 Exhibit C-l 'and incorporated hereinby
reference, whichcrosses the propertydescribed in Exhibit C-2 attached heretoand
incorporated hereinby reference. for the benefit ofootb Tax Map Key Nos. (3) 1-2-010-002
and 003, subject to the terms andconditions set forth therein.
AND the reversions, remainders, rents, 'income and profits thereof,and aU of the
estatc,.rigbt, title, and interest oftheGrantor,both at law and in equity, thereinand thereto,
TO HAVBANDTO HOLD the same,togetherwith all improvements, rights,
.easements, privileges and appurtenancesthereuntobelonging or in anyways appertainingor held
and enjoyed therewith in fee simple unto said Grantee, the Grantee's successors andass~
forever, free and clear ofall liens and encumbrances except as-described on Exhibit "B" attached
hereto.
The Grantor, for itself: its successorsand assigns, does hereby covenant with the
Grantee. its successors and assigns, Ihat the Grantoris lawfully seised in fee simple and
possessed ofthe above-described hind and premises. that it has a good and lawful right to convey
the same as aforesaid, that the same is free and clear ofall liens and encumbrances, except as
notedon Exhibit"Bn and that it will and its successors and assigns. shan WARRANT AND.
. DEFEND thesame unto the Grantee, its successors and assigns, forever, againsttheclaims and
demands ofall persons whomsoever.
AND the undersigned hereto agree that this instJuJnCnt may be executed in
counterparts, each ofwhich shall be deemed an original. and said counterparts shall together
constituteone andthe same instrument,binding aU ofthe perties 'hereto, notwithstanding that all .
oftbc parties are not signatories to the originalor thesame counterparts. For all purposes,
including. without limitation. recordation, filinganddelivery of this instrument, duplicate.
unexecuted and unacknowledged pages of the counterparts may be discarded and the remaining
pages assembled as one document.
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APPROVED As TQFO~:'
IN'WITNESS WHEREOF, th~ partieshave execut~ this '~ent as of ICd..
dayOf~20~ effective,asof theday, month•.and year first above written; . . ', .
. ' . . . . .
G.rUtor:
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THE TRVST FORPUBLIC. LAND, a..
Californianonprofit.corporation . ' . '-
GrAAtee:
OmcE-:OF HAW:~AJ1Ii'~, a. .. . .
bOdy c:o~i'1lte ~Uit(lbstftUlle ..t.liillty 'or the ..'
State of Hawitm . - - .".
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. . IN WlTNE$SWHEREOF, thepartieshave executed this instrumeat as of ,r.rJv
day of~~o~ effective as of the day, month, and year first abovewritten.
Grutor:
THE TRUST FOR PUBLIC LAND. a
California nonprofit corporation
By _
Its _
G~tee:
OmCEOFHAWAllANAFF~a
body eorporate Mod instrumentality of the
State of H.wai'i . . . .
By.~
Its Chairperson
By.~.~a~
Its A •nistrator
D~~'"
. M.Kimoto .
SeniorStaffAttorney
OfficeofHawaiian Affairs
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ACKNOWLEDGEMENT
Stateof California
CountyofSan Francisco
On this \r\bday of J~\~ .2006. beforeme. Hsiao-Wen Shih) a nOtary public,
personallyappeared BriaD R boff personally known to me (or proved to me on the basisof
satisfactoryevidence) to be the~whose name(&} Waro subscribedto the within
. instnunentand acknowledgedto me thatheI~ executedthe same inhi~r
authorized capacity(*) and thatby hislAer.ttheir signature{a} on the instrument the person(s). or
the entityupon behalfofwbicb thepersonOO"acted.executed the instrument.
~lli];QdOffiCiW~'
SJgnature'~--'- _
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ACKNOWLEDGEMENT
State ofHawaj'j
tary Public, State ofHawai'i ~
. Name: J. e; IJkYnrl'J
My commission expires: ry~/(;
City and County of H~nolU1u
. On tbislJ..-t"dayof~ J 2006, before me,personally appeared S. HAUNANI
APOLIONA. to mekno~byme dulysworn, did say that she is the Chairperson of
.the Board ofTrustees of1be Office ofHawaiian Affairs, a body corporate and instrumentalityof
the Stateof'Hawai'i, and that in theabsence ofa sealthat the foregoing instnunent was signed 011
behalfofsaid Office ofHawaiian Affairs by'authOri its Board ofTrustees, and the said S;
HAUNANI APOUONA acknowledged said ins t bethe act and deed ofsaid Office
ofHawaiian Affairs.
6N J>ubUc, State ofHiwai'j bj
rintName: ..I~ E ~ ()k l ('rr , t..:,V _
Mycotnmission expires; FLL't Jig
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ACKNOWLEDGEMENT
State ofHawai'j
city and Countyof Honolulu
~h --- .On this/12 <lay of~ 2006,before me.personally appeared. CLYDEW..
NAMu'O, to me known.~iby meduly sworn,did saythat he is theAdministratorofthe
Office ofHawaiian Mails, a body corporateandinstrumentality oftbe State ofHawai'j and that
in the absence ofa seal that theforegoinginstrument w signed on behalfofsaid Office of
Hawaiian Affairsby authorityof its Beard ofTrusl the· dministrator acknowledged
said instrument to be free act and:deedofsaid Ofti airs:
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1221.60" feet along the remainder ofGovernmentLands;
4682JO feetalongthe remainder ofOovemment Lands;
1960.70 feet alongthe remainder ofGovernmentLands;
627.40 feet elong'theremainder ofGovemment Lands;
4581.80 fed alongthe remainder ofGovernmentLands;
744.40 feet along the remainder ofGovenmien~Lands;
735.30 feetalong the remainder ofGovemment Lands;
,1825.53 feet alongtheremainderof90vemment Lands;
13.81 feetalongthenorthside of~()'FOO~ Road;
14.99 f~ along the west side of~FootRoad;
30" 1348.57 feet along the remainder ofOoveminent Lands;
I
. . . .
1211 25,840.22 ·feet alongParcel B ofGoVernment Lands;
16,220.18 - feet alongParcel B ofGovemmeatLandsto the
point ofbeginning and containing an'aRmof9t012 -
.ecres, more or less. ' ,
1. 240° OS'
2. 3450 23'
3. 313° 00'
4. 3300 16'
5. 262° 03'
6. '2900 02'
7. 3140 2~
8. 3140 47'
9. 3140 ' 12'
10. 315 0 31'
11. 400 41'
12. ' 3380 15'
13. 60Q OS
14. i40° 23'
PARCELFIRST JTMK NO. (3) 1~2-O10:002]:
All oftbat certain parcelofland (beingportlon(s) oftheland(s) descn'bed in and coveredby
. LandPatent GrantNumber 8-15,666to TheTrustees under the Will and ofthe Estate ofJames
Campbell, deceased) situate, lying and being atPuna, Island and County ofHawail, State of
Hawaii,being PARCEL A, Same being portionsofthe'GovernmentLandofMakuu, Kaohe,
Kaimu,Kehena, Kapaahu and K.amaili (C.S.FNo. 20,315dated December13, 1985), and thus
bounded and describedas per surveydated December13, 1985, to wit:
Beginning at the west corner ofthisparcel ofland and on the south boundaryofLatid Court
Application 1053, the coordinates ofsaidpointbeginniIig referred to GOvernment Swvey
TriangulationStation "OW" being 47,769.67 feet south and 8,228.41 feet west, thence
nmning by azimuths measured clockwise froin true South:
12" 24,288.19 feet along Land CourtApplica~on 1053; , , '
, .ExA.to.WarrautyDeed.doc
I
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I PARCEL'SECOND £TMKNQ. (3) 1-2-01Q.0.QQ3]:
I All ofthat certain parcel ofland (beingportion(s) ofthe land(s)describedin and covered byLand Patent Grant Number 8-15,666to The Trustees underthe Will and ofthe Estate ofJames
I
Campbell, deceased) situate,lyingand being at Puna, ISland and County ofHawaii, state of
Hawaii, being PARCEL B~ samebeingportions ofGovernment LandofMakuu, Kaohe, Kaimu,
K.ehena, Kapaahu and Kamaili·(C.S.F. No. 20,316 dated December13, 1985),and thus bounded
and described as per surveydatedDecember 13~ 1985, to wit:
I Beginning at the west comeroftbis parcelofland and at an angle on the south boundaryofLand
Court Application 1053, the coordinates ofsaid point ofbCginning referred to Government .
I Survey Triangulation StationuQLAAU being 55,748.70feet south and 22,096.90feet west, Ithence running by azimuths measuredclockwisefrom true South:
I. 240° 05' 12" 16~OOO.OO feet along LandComtApplication 1053; !I
,
I
i
2. 32W' feet alongParcelA ofGovemment Lands; I23' 16~.l8 I
I
I 3. 240° 05' 12" 25,840.22 feet along ParcelA ofGovernment Lands; {it
4. 3380 . 15' 3262.76 feet along the westside ofthe Zo-Foot Road; ~I
I ~,5. 3400 23' 1926 feet along the west side ofthe 2o-Foot Road; iiI
i
I 6. 342
0 31' 250.51 feet along the west side ofthe 2o-Foot Road; !~
!
7. 3370 27' feet along the west side ofthe 2o-Poot Road;
j.
156.17 I
I ' i•8. 347~ 14' . 271.04- feet along thewestside ofthe 2o-Poot Road; ' ~F:[
9. 3480 38' 331.85 .feet along the.west side ofthe 2o-Poot Road; ~.
I ~10. 353 0 51' 125.10 feet along the west ~deofthe .2o-Foot Road; It
I
I 11. 359 0 3D' 1278.10 feet along the west side ofthe 2o-Poot Road; ~E~ .
12. 3580 59' 2128.77 feet along tl1e westside ofthe 20-Foot Road; t
I
~
I ~,13. 3320 38' .221.69 feet along the west sideofthe2o-F~ Road; ,<t.J
I
.14. 3150 33' 287.92 feet along the w:est side ofthe20-Foot Road; I
~
IS. 2580 - 17' 9.45 feet alongthe south side oftb.e 20-Foot Road; f.
it
I- 16. 352°. 29' · 6915.35 feet alongParcel,C ofGovernment Lands; ~.~~~1f~~.
I ~.&A.to.WammtyDeed.doc 2 fi;~
.q jl;,!
I s:~
BEINGA PORTION OF THELANDS ACQUIRED BYTRUSTEES' LIMITED WARRANTY
D~D · .
17. 560 27' 1460.60 feet along Lots 3-B and 3-A ofUpper Kaimu
Homesteads;
18. 3~ 38' 3534.10 feet along Lot3·A ofUpper Kaimu Homesteads,
Grant 6571 to K. Kamakani, Grant 6330 to S.
Kamelamela and Grant 6328 to D. Kame1amela;
19. 530 04' lOl520.90 feetalongGovermnent Lands;
20. 53° 31' 30" 9863.30 feet alongGrant9?-7S to H. M. Holt, et al., Trustees
under theWill and ofthe Estate ofJames Campbell,
Deceased;
21. 1480 00' 4100.00 feet along R.P. 8030,L.C.Aw. 8559-B,Ap. 14to
William C. Lunalilo;
22. 116° 00' 8150.00 feet alongR.P. 8030,L.C.Aw. 8559-8, Ap. 14to
William C. Lunahlo;
23. 1260 59' 25,105.30 feetalongR.P. 8030,L.C.Aw. .8559-B,Ap, 14 to
WillilDll C. Lunalilo to the point ofbeginning and . :
containing an area of 16,843.891 acres, more or less.
GRANTOR:
GRANTEE: ..
DATED:
.. RECORDED:
· .
EJtA.to.WamiuyDeed.doc
C.R CHURCHILL, D.A HEENAN, RICHARD W. GUSHMAN, II and
RONALD J. ZLATOPBR, the duly appolnted, qualified and acting
TRUSTEES UNDER TIlE WILL AND OF THE. ESTATE OF JAMES
CAMPBEL4 DECEASED .
THETRUST FOR. PUBLIC LAND, a.California nonprofitpublic benefit
co~rntion .
~~.\\ .2006
DocumentNo. 2006- . 12&1~W
3
EXHIBIT "B"
(B) FINALJUDGMENf; EXHIBITS"A" AND "B"
PERMrITE.Q ENCUMBRANCES
\\ .
LAND PATENT GRANT NUMBER S-15,666
February 27, 1987
August 26, 2002
CircuitCourtofthe Third Circuit, StateofHawaii, 89-089,
onA~2~i~ .
DocmnentNo. 2002-163259 on September 16,2002
TIlE ESTATE OFJAMESCAMPBELL, DECEASED;
W.H. MCVAY ANDP.R. CASSIDAY, in their fiduciary
capacityas Trustees under the Will and ofthe Estate of
James CampbeU
. PELEDEFENSE FUND
DATED:
AGAINST:
IN FAVOROF:
. DATED:
FILED: .
RECORDED:
(A) INSTRUMENT:
The foregoingincludes, but is not limitedto, mattersrelating to reservationof
minerals, water and prehistoric and historic remains.
(C) Claims arisingout of customary andtraditional rights and practices, including
.without limitationthose exercised fur subsistence,cUI~ religious,access or
gathering.pwposes, as provided fur in the Hawaii Constitution or the HawaiiR~ Statutes. . .. .
1. Any lien for real property taxesnot yet delinquent [fax Map Key Nos. (3) 1-2"()10-002
and003].
2. AS TO PARCELFIRST [TMK NO. (3) 1-2-010-002] ONLY:
(A) Puna ForestReserveas shownon the tax map.
(B) The landhas no recorded access (0 a"public roadway.
3. AS TO PARCELS FIRST AND SECOND:
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(E) UNRECORDED LICENSE
(D) Discrepancies, conflicts in boundarylines,shortage in area, encroachments or any
other matters which a correct surveyor archaeologicalstudy would disclose.
As amended hythatcertainunrecordedFirstAmendment ofLiceose dated as of
, December13,2005,ofwbich a Memorandum of License datedas of
.December .13, 2005,recorded as Document No. 2005·256550.
PARTIAL ASSIGNMENT OF LICENSOR'S INTEREST IN UCENSE
(OLSON) dated as ofDecember 19,2005 ("Effective Date"),recordedas
Document No. 2006-010986, by and amongC.R.CHURCHILL, D.A. HEENAN,
RICHARD W. GUSHMAN, n and RONAlD J. ZLATOPER, TRUSTEES
UNDER THE WILL AND OF THE ESTATE OF JAMES CAMPBELL,
DECEASED (the "Licensor" or"Assignor"), THE STATE OF HAWAll,
DEPARTMENT OFLAND ANDNATURAL RESOURCES (the "Licensee"),
and EDMUND C. OLSON, as Trusteeof1heEDMUND C OLSONTRUSTNO.
2. underagreement dated August 21, 1985 ("Assignee") [AFFEct OTHER
LANDS].
, PARTIAL ASSIGNMENT OF LICENSOR'S INTEREST IN UCENSB (TPL)
dated 88 of. . ..~, u.- . , ',2006,recorded as Document No. .2006-
12qfl~L ~CHURCInLL, D.A. HEENAN, RICHARD W.
OUSHMAN, II andRONAlD J. ZLATOPER, TRUSTEES UNDER nm WILL
ANt> OF THE ESTATE OF lAMES CAMPBELL, DECEASED (the "Licensor"
or f<Assignorj, mE STATE OF HAWAll, DEPARTMENT OF LANDAND
NATURAL RESouRCES (the ~Lioensee"}) andTIlE TRUSTFOR PUBLIC
\ LAND,aCalifurnia nonprofit publicbenefitoorporation ("Assigneej.
2
STATE OF HAWAII, Department ofLandand Natural
Resources .
C. R. CHURCIDLL, D. A HEENAN, RICHARD W.
GUSHMAN, II, and RONALD J. ZLATOPER, Trustees
underthe WilI8Ildofthe EstateotJames Campbell,
deceased
September9, 1996,effective February 1,1996
LESSOR:
LESSEE:
DATED:
ExB{rcv2].to.WaIiantyDeed.doc
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(F) Therestrictions, covenants. reservations, limitations. conditions andagreements
contained in the following:
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INSTRUMENT:
DATED:
RECORDED:
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TRUSTEES' LIMITED WARRANTY DEED
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, EXHIBIT c..-t.
All of that certain parcel of land (being portiones) of the land(s)
described in and covered by Land Patent Grant NUmber S-15. 666 to The
Trustees 'under 'the Will and of the Betate of James campbell, deceased}
situate. lying and being at Puna, Island and County of Hawaii, State
of Hawaii, being PARCEL C, eame being portions of the Government Land
of Kamaili, Kahena and Kikala (C.S.F No. 20.317 dated December 13.
1985). and thus bounded and described as per survey' dated', December 13.
1~a5. to wit;
Beginning at the east 'corner of this parcel of land, 90 the south
boundary of Royal Patent 4475, Land Patent 8199. Land Commission Award
7713. Apana, 13 to V. Kamamalu and at the north corner of Grant 736S ,to
J. K. Pau, the coordinates of said point of beginning referred to,
,Gove rnment Survey Triangulation Station "KAI,IU· being 115.60 feet
south 'and 9,325.70 feet west, thence running by azimuths measured
clockwise from true South ;
1- 46° DO' 982.00 feet ,a l ong Grant 7365 to J. K.
Pau;
2 . 85° 00' 652 .00 feet along Grant 7365 to J. K.
Pau;
3. 58" 45' 1050 .00 feet along Grant 7365 to J . K.
I?au;
4. 73° 30' 1005.00 feet along Grant 7547 to WIn. K.
Keliihooma1u;
5. 45° 46' 1197.50 feet ~long Grant 7547 to wm. K.
Kdi ihoorealu;
6. 13~" 03' 50.08 feet ,a l ong the north, rdde of 50-
Foot Road;
7. 45° 46' 1064.16 feet along the west side of 50-
Foot R~ad;
8. 16° 10' 205 1.31 feet: along the west side of 50-
Foot Road ;
9 . 38° 34' , 131 ~ . 67 feet ,a l ong the west side of 50-
Foot Road;
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,13 . Thence along the northwest side of Upper Puna Road, the direct
azimuth and distance being ;
17. Thence along the northwest side of Upper Puna Road on, a curve to
the left with a ra~us of 250.00
feet, the chord azimuth and
distance being:
, 15. Thence along the northwest side of Upper Puna Road on a curve to
the right w1th'a radius of
150.00 teet, the chord a~imuth
and distance being;
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feet,
feet along the northwest side of
Upper Puna Road;
feet along the northwest side of
Upper Puna Road;
feet;
feet;
118.82
518 .59
171.71
213.94
284.74
445(1.54
15"
15"
15"
20"
IS"
IS"
43'
01 '
41'
01'
21'
41'
5S"
27~
14.
16. 102"
18.
10. 323 0 16' 2381.65 feet along the Bouth side of 50 -
Poot-Road;
.r i , 270" 00 1 ssa .ss feet along the south aide of 50-
Foot Road;
12. 316" 30' 1493 .59 feet along the south side'of 50-
Foot Road to the northwest side
of Upper Puna Road;
feet along the northwest side of
Upper Puna Road;
19. Thence along the northwest side of Upper Puna Road on a purve to
the right with a radius of
475.00 teet, the chord azimuth
and distance being;
,\
21. Thence along the northwest side
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20.
24. 127~
26. 258~
27. - 244 0
28. 195"
29. 254"
30. -2 5 4 a
31. -- 2 5 4 0
01'
21'
46'
50'
30'
35'
29'
17'
12'
OS'
12'
05'
48'
15"
IS"
15"
55.24
354.39
-U 8 . 77
1250.91
3467.50
2173.00
6915-.35
139.94
614.60
397.80
783.69
1202.89
283.02
feet:
feet along the northwest side of
Upper Puna Road;
of Upper Puna Road on a curve to
the left with a radius of 450.00
feet, the chord azimuth and
distance being:
feet;
feet along Grant 7731 to L. K.
Swain,
feet along -Grant 7593 to ~ouisa
Swain, Grant 7479 to L. E. -
Blaisdeli and -t he northwest end
of 50~Foot Road;
feet along Lee I11 -B of upper
Kaimu Homesteads;
feet along Parcel B of
Government Lands;
feet along the south aide of 20-
Foot Road;
feet along the south aide of 20-
Foot Road;
feet along the south side of 20-
Foot Roadl
feet along the south side of 20-
Foot Road;
feet along -the south side of 20-
Foot Road:
- feet a~ong the south side of 20-
Foot Road;
IN FAVOR OF: PELE DEFENSE FUND
4. FINAL JUDGMENT] EXHIBITS "An AND -BOO
3 . The terms and provisions contained in the following:
2. Any trails or rights-o~-way, claims to which may ~e predicated
upon prescriptive use or ancient Hawaiian use or custom.
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Area AssesseQ: 1,930.000 acres
February .27, 1987
LAND PATENTGAANT NUMBER 5-15,666
Tax Key: (3) 1-2-010-001
DATED
-Note:- Attention is invited to the fact that the premises
covered herein may be subject to possible rollback or
retroactive property taxes • .
AGAINST THE ESTATE OF JAMES CAMPBELL, DECEASED; W.H. MCVAY
AND P.R. CASSIDAY, in their fiduciary capacity as
Trustees under the Will and the Estate of James .
Campbell
DATED August 26, 2002
FILED Circuit court of the Third Circuit, State of
Hawaii~ Civil No. B9-089 (Hila), on August 26, 2002
RECORDED Document No. 2002-163259 on September 16, 2002
The foregoing includes, hut is not limited. to, matters relating
to reservation of minerals, water and prehistoric and historic
remains.
.INSTRUMENT
1. Real Property Taxes ' have been fully paid up to and including JUne
30, 2006. (see tax statement attached)
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UNRECORDED LICENSE
The ~erms and proviB~ons conta~n~d in the following:
The ·foregoing includes, but is not limited to, matters relating
to Grantor'S reserved right of a perpetual nonexclusive access
. (vehicular and pedestrian) easement.
TRUSTEES UNDER THE WILL AND OF. THE B!?TATE OF JAMES
CAMPBELL, DBCEASED
STATE OF HAWAII, DEPARTMENT OF~. AND NATURAL
RESOURCES
September 9, 1996
TRUSTEES' LIMITEDW~ DEED WITH COVENANTS
----- (acknowledged December 20, 2~05)
Document No. · 20~6-010985
LICENSEE
LICENSOR
DATED
DATED
RBCORDED
INSTRUMENT
As amended by the certain unrecorded Firat Amendment of License
dated as of December 13, 2005, of which · a Memorandum. of License
dated as of December 13, 2005, reco~ded as Document No. 2005-
256550.
Cla~ms ar~s1ng out of customary and .t r adi t i ona1 rights and
practice~,includingwithout limitation those exercised for
subsistence, cUltural, religious, access or gath~ring purposes,
as provided for in the Hawaii Constitution or the Hawaii Revised
.St a t ut es . .
PARTIAL ASSIGNMENT OF LICENSOR'S · INTEREST INLICBNSB (OLSON)
'dated as of December 19, 2005 ("Effective Date ll ) , recorded ·a s
Document No. 2006-010986, by and among the TRUSTEES UNDER THE
WILL AND OF THE ESTATE OF JAMES CAMPBELL, DECEASBD, acting in
their fiduciary and not in their individual · capacities
("Licensor" or "Assignor"), THE STATE OF HAWAII, DEPARTMENT OF
LAND ANDNA'rURAL RESOURCES (-Licensee"), and EDMUND C. OLSON, as
Trustee of the EDMUND C. OLSON TRUST NO. 2 under agreement dated
August 21, 1985 <"Assignee").
s.
6.
7.
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32. 242 9 35' 876.64
33. 245 0 28' 581.05
34. 242 0 17 ' 539.85
35. 246 0 20' 20.81-
36. '2.40 0 31' 1658.87
37. 240 0 47' 707.62
38. 309 0 05' 1550.70
..
39. 296 0
40. 286 0
22'
00'
feet along the south side of 20-
Foot: Road;
feet a.long the south side of 20-
Foot Road;
feet along the south side of 20-
Foot Road;
feet along the south side of 20-
Foot Road;
feet along the south side of 20-
Foot Road;
feet along the south side of 20-
Foot Road;
feet along R. P. 4475. R. P.
6883, L. P. 8200, L. C. Aw.
771~, Ap. 14 to V. Kamamalu;
753.00 feet along R. P. 4475, R. P.
6883, L. P. 8200. L. C. Aw.
7713, Ap. 14 to V. Kamamalul
2750.00 feet along R. P. 4475. L. P.
8199. L. C. Aw. 7713, Ap. 13 to
V. . Kamamalu to the point. of
beginning and containing an area'
of 1.930 acres, more or leas.
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•. ORIGINAL
MEMORANDUM OF AGREEMENT BETWEEN THE DEPARTMENT OF LAND
AND NATURAL RESOURCES, STATE OF HA\VAI'1 AND THE OFFICE OF
HAWAIIAN AFFAIRS
I. INTRODUCTION
This Memorandum of Agreement ("Agreement") is entered into by and between the
Department ofLand and Natural Resources of the State of Hawai ' i (the "Department"), by
and through the Board of Land and Natural Resources (the "Board"), and the Office of
Hawaiian Affairs ("aHA"). The term "DLNR" shall mean the Department, the Board.or
both as the context requires. DLNR and OHA are collectively referred to as the Parties.
This Agreement is designed to promote increased understanding, cooperation,
interaction, and to provide basic principles and guidelines for further negotiations on issues of
mutual concern.
OHA has entered into an Agreement of Sale with The Trust for Public Lands ("TPL"),
a California nonprofit public benefit corporation to purchase that certain real property known
as Wao Kele a Puna, (Tax Map Keys: 1-2-10-2 and 1-2-10-3, respectively), consisting of
approximately 25,855.891 acres, situated in Puna, Island and County of Hawai'i, State of
Hawai'i (the Property), more particularly described in Exhibit "A" attached hereto.
The Parties wish to work together to provide proper management of the Property and
to develop OHA'sown capacity to manage lands independently from DLNR. The Parties
further wish to preserve the Property's natural and cultural resources and maintain traditional
and customary practices on the Property through appropriate resource management.
As discussed herein, DLNR will bear initial management responsibility as soon as the
Property is designated as a forest reserve. However, management responsibility will be
turned over to aHA as OHA acquires capacity, experience and expertisein land management.
Page 1of 19
II. TERMS
Subject to the conditions identified in part III below, the Patties agree as follows:
1. Purchase of the Property. aHA will purchase the Property with funding from the
USDA Forest Service Forest Legacy Program and aHA. The exact funding levels are not
known at this time but are expected to be approximately $3.4 million from the Forest Legacy
Program with the balance to be paid by aHA. No DLNR funds will be used for the purchase.
2. Title. Title to the Property will be held in fee by aHA pursuant to authority
created by Article XlI of the State Constitution and Haw. Rev. Stat. § 10-4 (Cum. Supp. 2004)
and Haw. Rev. Stat. § 10-5 (Cum. .Supp. 2004) .
3. Forest Reserve Designation. The Parties will cooperate in designating the Property
as a forest reserve pursuant to Haw. Rev. Stat. chapter 183. The designation process shall
commence as soon as possible and shall proceed as expeditiously as is possible under
applicable law. Notwithstanding any other provision herein, DLNR or OHA may develop and
improve the Property though plantings and erosion control and may construct such
improvements as may be agreed herein or otherwise.
4. Compliance with Federal Grant Requirements. Management, use, and future
disposition of the Property shall comply with all applicable V.S.D.A. Forest Legacy Federal
Grant requirements and with applicable United States Department of Agriculture ("USDA")
Forest Service Forest Legacy Program Guidelines (the "Guidelines"), until such time as the
grantrequirements and/or the Guidelines no longer apply or aHA is released ofits federal
grant obligations by the Forest Service/ Forest Legacy Program, other federal governing ·
agency, or through an Act of the U.S. Congress. A copy of the Guidelines is attached as
. Exhibit "B".
. Page 2 of19
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5. Compliance with State Forest Reserve Requirements. Management, use, and future
. disposition of the Property shall comply with all applicable State ofHawai 'i laws, rules, and
regulations governing and relating to forest reserves as described in Haw. Rev. Stat. chapter
183 until such time as the Property is no longer held or designated as forest reserve property.
In the event of conflict between requirements of federal and state law, federal law shall
govern pursuant to Haw. Rev. Stat. .:§ 29-15 (1993).
Use ofthe Property will also comply with the Findings of Fact and Conclusions of
Law and Final Declaratory Judgment/Injunction issued on August 26, 2002 in Pele Defense
Fund vs. The Estate ofJames Campbell, Deceased et. al, Civil No. 89-089, (the "PDF Final
-Judgment"), a true and correct copy of which is attached as Exhibi t "C," except that no other
statement herein, in the Plan, or.in the PDF Final Judgment shall override or supercede the
requirements offederal or state law, (including case law and regulations) relating to
undeveloped real properly.
6. Management Responsibility. As more fully described below, the Parties intend to
develop a Comprehensive Management Plan (the "Plan") based upon the terms of this
Agreement. All management and maintenance responsibilities and practices will conform
with mutually agreed upon requirements set forth in therein.
All provisions of the Plan will be subject to the availability of funding.
Once the Property is designated as forest reserve (but not before), DLNR shall bear the
primary responsibility for the management and maintenance of the Property for up to ten
. years after the signing of this Agreement or until such time as the Parties determine and agree
that OHA is capable of assuming management responsibilities required by the Plan,
. whichever time is shorter.
Page 3 of 19
7. Timeline. The Parties will make a good faith effort to complete the following in
three (3) years: (a) develop the Plan, (b) plug and abandon the geothermal well located on the
Property, (c) seek funding from other sources to assist with the management costs of the
Property, and (d) remove the Geothermal Resource Subzone designation as discussed below
in paragraph 16. Status reports concerning management issues, transfer of expertise, and
property maintenance will be presented to and considered by the OHA board and the Board at
least annually. Appropriate changes to the assignment of duties (primarily from DLNR to
OHA), funding levels, management, and enforcement of regulations related to the Property
may be made upon mutual agreement between the Parties.
8. Assumption of Management Responsibilities/Transfer ofKnowledge. Transfer of
management responsibility shall follow the Plan guidelines. The Plan shalldefine how over
time the Parties will share responsibility for management of the Property, provided that full
management responsibilities of the Plan shall be relinquished by DLNR and transferred to
OHA within ten years of the signing of this Agreement.
OHA and DLNR shall each designate a person to act as liaison for transition of
enforcement responsibilities and begin work on transition of responsibilities. The duties of
each such person will include, but not be limited to, responsibility for general coordination of
all Property activities, development of the Plan, seeking funding from the State Legislature
and/or from external sources, seeking the support of the County ofHawai'i, implementing
management activities, facilitating the transfer ofknowledge from DLNR to OHA pertaining
. .
. to land ownership and management, undertaking the necessary duties to change the Property
designation to a forest reserve, and supervising public hearings and meetings. Additionally,
. OHA and DLNR shall each designate a person to act as liaison for transition ofenforcement
Page 4 ofl9
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responsibilities, development and implementation of transition plan and coordinating
.enforcement of applicable regulations.
9. Revocation . Upon agreement by the parties, DLNR shall cooperate with aHA to
seek a revocation or suspension ofdesignation as a forest reserve in the manner provided by
law.
10. Interim Plan. Prior to closing of Olf.A's purchase of the Property, the Parties shall
develop an interim management plan for submission to the Forest Legacy Program. The
interim plan shall provide guidelines for the management and protection of the property by
the Parties, as funds and capacity permit, until such time as the property is designated a forest
reserve and until such time as the Comprehensive Management Plan can be implemented.
11. Comprehensive Management Plan. Upon execution of this Agreement, the Parties
agree to develop the Plan for the Property. The Parties shall form an advisory council for the
development ofthe management plan consisting of the Pele Defense Fund and other
interested community members mutually selected by DLNR and aHA. The cost of
developing the Plan shall be funded as provided in paragraph 15 below.
The Plan shall be developed according to the following conditions and may contain
such other terms and conditions agreed t? by the Parties:
a. Assessment. The Plan shall include an inventory and assessment of natural and
cultural resources , historic sites, risks , threats to resources , interpretive values, and economic
development potential. The section on economic development potential shall identify those
. uses consistent with: status as a forest reserve, the protection of traditional and customary uses
'. ofthe site, sustainable use and protection of the resources ofthe site, and the terms of the
Forest Legacy Program funding.
Page 5 of 19
b. Existing Improvements. Subject to the availability of funding and identification as
a priority action under the Plan, management of the Property shall include maintenance and
repair of existing roads and historical sites on the Property.
c. Allowable Uses ofProperty. Subject to requirements of state law applicable to
forest reserves, to any other applicable state law, to any applicable requirements of the Forest
Legacy Program; and to future revision by the Parties, allowable uses of the Property shall
include but are not limited to the following:
(1) Public Access. Public Access shall be allowed to the extent required by
federal and state law and the Guidelines. Public access beyond that required by law and the
Guidelines will be determined by the Parties based on a comprehensive inventory of the
Property, which will identify and assess the access points , the natural and cultural resources,
the historic sites, the risks, the threats to resources, and the interpretive values.
(2) Cultural,natural resources , open space and recreational use. The general
use of the Property shall be for cultural , natural resource , and open space purposes. Passive
recreational or educational purposes that require neither surface alteration subject to the local
grading ordinance nor other development of the land may be permitted unless specifically
excluded by the Plan. The Plan may, but need not, allow development of recreational use
infrastructure and facilities such as trails, access roads, parking, fencing , cultural and
environmental education facilities (e.g, kiosks).
(3) Preservation of Plant and Wildlife Habitat. The Parties will protect and
enhance native plant and wildlife habitat, the natural , scenic and open-space nature ofthe
Property.
(4) Traditional Hunting and Gathering Practices. Wildlife hunting not
Page 6 of 19
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prohibited by applicable laws or regulations may be permitted, if it is conducted in a manner
that does not significantly deplete native wildlife resources or damage the ecology of the
Property. Traditional hunting and gathering practices shall be governed in accordance with
federal and state law, the Guidelines, and the PDF Final Judgment.
(5) Water. Subject to written approval from OHA and DLNR, exploration or
extraction ofwater resources and any activity associated therewith, with the exception of
water needed for management practices agreed upon in the management plan may be
permitted as long as there is no damage to natural resources, existing forests, or soils.
d. Proh ibited Uses. The following "non-forest uses" as defmed by the Forest Legacy
Program are uses ofthe land inconsistent with maintaining forest cover and shall be
prohibited on the Property.
(1) Mineral Extraction. Any exploration or extraction of oil, gas, minerals,
steam, hydrocarbons, soil, sands, gravel or other material on or beneath the Property for the
purpose of exporting these materials/resources off the Property shall be prohibited.
(2) Grading and Excavation. Alteration of landforms by grading or excavation
of topsoil, earth, or rock, inconsistent with Forest Legacy Program guidelines shall be
prohibited. Alteration of landforms necessary or appropriate for appropriate public access ,
cultural restoration or wildlife or forest management, or emergency purposes (such as fire
fighting) and in keeping with good natural resource management practices 'shall not be
prohibited.
(3) Subdividing Land; The division, subdivision, partition, or de facto
subdivision of the Property inconsistent with the Forest Legacy Program guidelines shall be
prohibited. However, thisparagraph does not prohibit the lease, license, or other temporary
Page 7 of 19
disposition of a portion of the Property or a voluntary conveyance to a governmental or
nonprofit entity for conservation or public access purposes.
(4) Commercial and Industrial Uses. The establishment of any commercial or
industrial uses inconsistent with the Forest Legacy Program Guidelines shall be prohibited.
(5) Signage. The construction, placement, or erection ofany sign or
billboards, excepting signs necessary for management purposes or to control unauthorized or
dangerous activities, or signs, appropriately placed, that acknowledge the financial support of
donors in the purchase of the Property shall be prohibited.
A preliminary investigation of potential access and trail routes will be
conducted to consider exposure to specific dangerous natural conditions. It is the intent of
the Parties to examine using the warning sign design and placement process pursuant to Act
82 SLH 2003, and the ancillary Title 13, Chapter 8 Hawai'i Administrative Rules as
appropriate.
(6) Storage ofWaste. The storage, dumping or accumulation of trash, garbage,
or waste on the Property shall be prohibited.
(7) Exotic Plants or Animals . The introduction of invasive exotic animals or
plants that would alter or impair the conservation values of the Property shall be prohibited.
12. License Agreement. OnSeptember 9, 1996, the Campbell Estate entered into a
well monitoring license agreement with the DLNR, which license covers and affects the
property. Unless otherwise agrced,all rights and obligations that exist pursuant to the License
Agreement (as amended) shall remain unaffected by this Agreement.
13. Plugging and Abandonment. The Parties shall work together to secure funding
.for plugging and abandonment of the existing geothermal well shaft on the Property. The
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Parties shall make reasonable and diligent efforts to plug and abandon the existing geothermal
well site on the Property within three years after acquisition of the Property by aHA. To
facilitate the plugging of the well in an expedient manner, the Parties agree to the following:
a. Legislative Funding. The Parties shall work cooperatively to secure funding from
the State Legislature during the 2006 legisl ative session for the DLNR to plug, and abandon
the well. DLNR agrees to seek funding in subsequent legislative sessions as necessary
b. The Parties shall work cooperatively to seek appropriate federal funding for
plugging and abandonment of the well. The Parties realize and acknowledge, however, that
such funds are not presently available.
c. Alternative Funding Agreement. Ifparts a. and b. immediately above do not
adequately cover the costs ofplugging and abandonment, aHA agrees to seek aHA board
approval to cost-share up to TWENTY PERCENT (20%) of the total project costs ofplugging
and abandonment of the well. .The Parties shall encourage the County of Hawai 'i to partner .in
the effort to plug and abandon the well and to cost-share up to THIRTY PERCENT (30%) of
the total project costs.
14. Additional Resource-Management Funding. The Parties shalf work cooperatively
and in good faith to secure specific funding for natural and cultural resource management and
enforcement on the property.
15. Management Funding. For each year during which DLNR continues to manage .
the Property (that is, until management responsibility is turned over to aHA as contemplated
herein), aHA shall transfer to DLNR up to TWO HUNDRED TWENTY EIGHT
THOUSAND AND NO/lOa DOLLARS ($228 ,000.00) for the development of the Plan,
.managernent of the Property, and for protection and enforcement actions on the Property. By
Page 9 of 19
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April 1 of each year during which DLNR continues to manage the property, OHA will make a
good faith effort to determine the amount of funding to be transferred to DLNR for its use
during the next fiscal year. The amount of funds transferred will determine the level of
management and protection that is implemented. The said amount is to be expended as
agreed by the Parties. Subject to appropriation and allotment, DLNR will contribute up to
ONE HUNDRED THOUSAND AND NOll 00 DOLLARS ($100,000.00) annually either in
. appropriated funds (obtained from various sources) or through in-kind expenditures from
existing resources, volunteer efforts, andlor budgets for the development of the Plan and
management of the property, by providing the liaison person described above, or by providing '
on site management capacity, transfer oflmowledge and active management practices. An
estimated budget for illustration purposes only is shown in Exhibit "D."
At least quarterly, DLNR shall provide to OHA an expenditure report, which provides
a description ofexpenditures made during the prior quarter as well as a summation of
quarterly expenditures and cumulative expenditures to date. The report should provide a
description of each expenditure, identifythe amount expended and identify whether the
expenditure was an in-kind expenditure or from appropriated OHA or DLNR funds. DLNR
shall also report to OHA the assigned DAGS number for all assets including property, plant
and equipment that are acquired with OHA funds. Upon complete transfer ofthe
management duties to OHA as contemplated herein, DLNR shall transfer assets purchased
with aHA funds to OHA.
16. GeothermalSubzone Designation Removal. The Parties shall work together to
remove the Geothermal Resource Subzone designation specified under Haw. Rev. Stat. § 205-
5;1 (2001) andHaw. Rev. Stat. § 205-5.2 (2001), from the Property.
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17. If any of the terms identified above are deemed unachievable, unfeasible,
impractical, or not viable for any reason, the Parties agree in good faith to cooperate and work
together to find alternate feasible and acceptable terms that will facilitate the intended goals .
18. The Parties agree in good faith to cooperate with each other to accomplish the
intended goals identified above. Cooperation includes, .but is not limited to, providing copies
or access to documents referenced in this Agreement, providing copies of or access to other
relevant documents, and providing information that may facilitate the intended management
transfer.
III. CONDITIONS
1. Governing Law. This Agreement shall be governed by the laws of the State of
Hawai'i. .
2. Amendments. This Agreement may be amended only by the written agreement of
the parties hereto.
3. Costs. Except as otherwise provided or agreed, each party shall bear its own costs
and expenses relating to this Agreement and the Property.
4. Binding Effect. Upon execution of this Agreement by both Parties, the Parties
(
shall cooperate and negotiate in good faith conditions and terms to complete and execute the
definitive documents and instruments necessary to accomplish the intended goals. Tenus and
.conditions of any future agreement shall be consistent with this Agreement arid upon such
other terms as the Parties shall agree.
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Date: F:1' ~-',APPROVED AS TO FORM:.~~~V-~rnestM:Ki1IlOt(, Senior Staff Attorney
Office ofHawaiian Affairs
The foregoing accurately reflects the Agreement between the Parties. We indicate our
BOARD OF LAND AND NATURAL
RESOURCE
Date ~ -l1-CXe .
acceptance of this document and the agreement herein by executing this Agreement.
~~lU .0-. .
Deputy Atto~b'lr1l-e-ra-:I""=-=~~---
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EXHmIT "A"
Legal Description of the Wao Kele 0 puna PROPERTY
-PARCEL ONE:-
All of that certain parcel of land (being portion(s) of the land(s) described in and covered by
. Land Patent Grant Number S-15,666 to The Trustees under the Will and of the Estate of
James Campbell, deceased) situate , lying and being at Puna, Island and County of Hawaii,
. State of Hawaii, being PARCEL A, same being portions of the Government Land of Makuu,
Kaohe, Kaimu, Kehena, Kapaahu and Kamaili (C.S.F No. 20,315 dated December 13,1985),
and thus bounded and described as per survey of Raymond S. Nakamura, Land Surveyor,
with the Survey Division, Department:
Beginning at the west corner of this parcel of land and on the south boundary of Land Court
Application 1053, the coordinates of said point beginning referred to Government Survey
Triangulation Station "OLAA" being 47,769.67 feet South and 8,228.41 feet West. thence
running by azimuths measured clockwise from true South:
1. 2400 05' 12" 24,288.19 feet along Land Court Application 1053;
2. 3450 23' 30" 1,348.57 feet along the remainder of Government Lands;
3. 313 0 00' 1,221.60 feet along the remainder of Government Lands;
4. 3300 16' 4,682.10 feet along the remainder of Government Lands;
5. 26;20 03' 1,960.70 feet along the remainder of Government Lands;
6. 2900 02' 627.40 feet along the remainder of Government Lands;
7. 314 0 28' 4,581.80 feet along the remainder of Government Lands;
8. 314 0 47' 744.40 feet along the remainder of Government Lands;
9. 314 0 12' 735.30 feet along the remainder of Government Lands;
10. 315 0 31' 1,825.53 feet along the remainder of Government Lands;
11. 400 41' 13.81 feet along the north side of 20-Foot Road;
12. 338 0 15' 14.99 feet along the west side of 20-Foot Road;
13. 600 OS' 12", 25 ,840.22 feet along Parcel B of Government Lands;
14. . 1400 23' 16,220.18 feet along Parcel B of Government Lands to the
point of beginning and containing an area of 9,012 acres, more or less.
Page 13 of 19
-PARCEL TWO:-
All of that certain parcel of land (being portion(s) of the land(s) described in and covered by
. land Patent Grant Number S-15,666 to The Trustees under the Will and of the Estate of
James Campbell. deceased) situate, lying and being at Puna, Island and County of Hawaii,
State of Hawaii, being PARCEL 8, same being portions of Government Land of Makuu,
Kaohe, Kaimu, Kehena, Kapaahu and Kamaili (C.S.F. No. 20,316 dated December 13,
· 1985), and thus bounded and described as per survey of Raymond S. Nakamura, Land
Surveyor, with the Survey Divislon. Department:
Beginning at the west comer of this parcel of land and at an angle on the south boundary of
Land Court Application 1053, the coordinates of said point of beginning referred to
Government Survey Triangulation Station "OlAA" being 55,748.70 feet South and 22,096.90
feet West, thence running by azimuths measured clockwise from true South:
1. 2400 05' 12" 16,000.00 feet along land Court Application 1053;
2. 3200 23' 16,220.18 feet along Parcel A of Government ands;
3. 2400 05' 12" 25,840.22 feet along Parcel A of Government ands;·
4. 3380 15' 3,262.76 feet along the west side of the 20-foot Road;
5. 3400 23' 19.26 feet along the west side of the 20-foot Road;
6. 3420 31' 250.51 feet along the west side of the 20-Foot Road;
7. 33r 27' 156.17 feet along the west side of the 20-Foot Road;
8. 34r 14' 271.04 feet along the west side of the 20-Foot Road;
9. 3480 38' 331.85 feet along the west side of the 20-foot Road;
10. 353':' 51' 125.10 feet along the west side of the 20-Foot Road;
11- 3590 30' 1,278.10 feet along the west side of the 20- Foot Road;
12. 3580 59' 2,128.77 feet along the west side of the 20- Foot Road;
13. 3320 38' 221.69 feet along the west side of the 20-Foot Road;
14. 3150 33' 287.92 feet along the west side of the 20-foot Road;
15. 2580 17' 9.45 feet along the south side of the 20-Foot Road;
16: 3520 29' 6,915.35 feet along Parcel C of Government Lands;
17. 56° 27' 1,460.60 feet along Lots 3-8 and 3-A of Upper Kaimu
Homesteads;
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20. 53° 31' 30" 9,863.30 feet along Grant 9275 to H. M. Holt, et
aL, Trustees under the Will and of the Estate of James Campbell , Deceased;
feet along Government Lands;
feet along RP. 8030, L.C.Aw. 8559-8 ,
feet along RP. 8030, L.C.Aw. 8559-8,
10,520.9019.
18. 39° 38' 3,534.10 feet along Lot 3-A of Upper Kaimu
Homesteads, Grant 6571 to K. Kamakani, Grant 6330 to S. Kamelamela and Grant
6328 to D. Kamelame/a;
22. 116° 00' . 8,150.00
Ap. 14 to William C. Lunalilo;
23. 126° 59' 25 ,105.30 feet alonq RP. 8030, L.C.Aw. 8559-8,
Ap. 14 to William C. Lunalilo to the point of beginning and containing an area of
16,843.891 acres, more or less.
. 21. 148° 00' 4,100.00
Ap. 14 to William C. Lunalilo;
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EXHIBIT "B"
INTRODUCTION
The Cooperative Forestry Assistance Act (CFAA) of 1978, as amended, (16 U.S.C. 2101
et. seq.) recognizes that the majority of the Nation's productive forest lands are in private
ownership; that private landowners are facing increased pressure to convert their forest
lands to other uses; that greater population density, user demands and restrictions on
· Federal and other publ ic lands are placing increased pressures on private lands to provide
·. a wide variety of products and services from working forests including timber and other
forest commodities, fish and wildlife habitat, watershed function and water supply,
aesthetic qualities, historical and cultural resources, and recreational opportunities; and
that good stewardship ofprivately held forest lands requires a long-terril commitment that
can be fostered through a partnership of Federal, State, local govenunent and individual
efforts.
In 1990, the Forest Legacy Program (FLP) was established to promote the long-term
integrity of forestlands. The Secretary was directed to establish the FLP in cooperation
with State, regional, and other units of government. In carrying out this mandate, the
. .
Secretary ofAgriculture is authorized to acquire lands and interests in lands in perpetuity
for inclusion in the FLP. Landowner participation in the FLP, including the sale of lands
and interests in lands, is entirely voluntary. The Program is implemented through State
participation, consistent with these National FLP guidelines, and as described 'in each
State Assessment ofNeed. The FLP goals and objectives are accomplished through
Forest Service (FS) cooperation with State partners, Federal agencies, local units of
.government, forest landowners and other partners. The FLP identifies and protects
·environmentally important private forestlands thatare threatened by conversion to
nonforest uses and provides the opportunity for continuation of traditional forest uses,
such forest management activities and outdoor recreation.
The guidelines are organized in three parts:
PART 1 - General Program Guidelines: Program direction applicable to all aspects of the
FLP.
PART 2 - State Grant Program Guidelines: Program direction applicable to States and
Forest Service (FS) RegionsJArea/IITF where a State has elected the State
grant option and where ownership oflands or interests in lands is vested in a
State or subdivision of a State.
PART 3 - Federal Acquisition Program Guidelines: Program direction applicable to
States and
FS Regions/Area/IITF selecting the Federal acquisition and ownership process,
where
ownership oflands or interests in lands is vested in the United States (U.S.).
EXHIBIT "B"
PART 1 - GENERAL PROGRAM GUIDELINES
I . Authority and Purpose of the Forest Legacy Program (FLP)
A. Authority The Cooperative Forestry Assistance Act (CFAA) of ·1978, as amended, (16
U.S.C. 2101 et. seq.) provides authority for the U.S. Secretary of Agriculture (Secretary)
to provide financial, technical , educational, and related assistance to States, communities,
and private forest landowners. Section 1217 of Title XII of the Food, Agriculture,
Conservation and Trade Act of 1990 (p .L. 101-624: 104 sta1.3359; 16 U.S.C. 2103c), also
referred to as the 1990 Farm Bill, amended the CFAA and directs the Secretary to
establish the FLP to protect environmentally important forest areas that are threatened by
conversion to nonforest uses. This authority continues indefinitely. Through the 1996
Farm Bill (Federal Agricultural Improvement and Reform Act of1996; P.L. 104-127;
Title III - Conservation; Subtitle G - Forestry; Section 374, Optional State Grants for
Forest Legacy Program), the Secretary is authorized, at the request of a participating
State, to make a grant to the State to carry out the FLP in that State , including the
acquisition by the State of lands and interests in lands.
B. Purpose of the Forest Legacy Program The purpose of the FLP is to ascertain and
protect environmentally important forest areas that are threatened by conversion to
nonforest uses.
FLP seeks to promote forestland protection and other conservation opportunities. Such
purposes shall include the protection of important scenic, cultural , fish, wildlife and
recreational resources, riparian areas and other ecological values . Traditionai forest uses,
including timber management, as well as hunting, fishing, hiking, and similar recreational
uses are consistent with purposes of the FLP. Both purchased and donated lands and
interests in lands through the use of conservation easements and fee-simple purchase are
used to acquire forested land meet ing Forest Legacy purposes from willing sellers or
donors.
C. Delegations ofAuthority The Secretary has delegated authority to administer all
aspects of the FLP to the Under Secretary for Natural Resources and Environment (7
CFR 2.20(a)(2)(xvi)) who in turn has delegated the authority to the Chiefof the Forest
Service (7 CFR 2.60(a)(16). Delegations only apply within the U.S. Department of
Agriculture and its agencies. The role of State and Regional programs, and the right of
. States ·to elect the State Grant Option, are contained in the authorizing statute and these
program implementation guidelines.
JI. Descr iption ofTerms and Abbreviations
Assessment ofNeed (AON) is a document produced by a State , or a federally
recognized Indian Tribe, in consultation with the State Forest Stewardship Coordinating
Committee (SFSCC). The AON contains the an assessment of the forests and forest
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EXHIBIT "B"
uses, a description of forces that are converting forests to nonforest uses, describes
Eligibility Criteria developed by the State to identify important forest areas to be
proposed as Forest Legacy Areas (FLA), and acts as a guide to implementation ofFLP
in the State.
Assessment ofNeed (AON) Amendment is a document produced by a State to
amend their AON, to add or delete Forest Legacy Areas (FLA), or to modify the
Eligibility Criteria .
CFAA is the Cooperative Forestry Assistance Act of 1978, P.L. 95-313, 92 stat. 365, 16
U.S.C., 2101 et seq. (as amended through P.L. 107-195, June 16, 2002).
Conservation Easement is a legal agreement a property owner makes with a
governmental entity or a nonprofit organization to restrict activities allowed on the land
in order to protect specified conservation values. Easement restrictions are tailored to
the particular property and to the interests of the individual landowner. All FLP
conservation easements are held in perpetuity.
Eligibility Criteria are a set offactors developed by the State lead agency, in consultation
with the State Forest Stewardship Coordinating Committee (SFSCC), to evaluate .
geographic areas to determine if they contain significant enviromnental values to be
considered an 'important forest area ' and contain "threats" ofconversion to be eligible as
a Forest Legacy Area (FLA).
Federal Appraisal Standards are those standards contained in the publication entitled
"Uniform Appraisal Standards for Federal Land Acquisitions: Interagency Land
Acquisition Conference, 2000," or subsequent amendments or updates. These standards
.arc available for purchase from the Superintendent ofDocuments, U.S. Government
Printing Office , Washington D.C. 204029328 (ISBN 0-16-038050-2) or online at
http://www.usdoj.gov/enrd/lalld-ackl
Forest Legacy Area (FLA) is a geographic area with important forest and
environmental values, that satisfies identified Eligibility Criteria and has been
delineated, described, and mapped in a State's AON for the FLP. Acquisition oflands
and interests in lands for the FLP can only occur within approved FLAs.
Forest Legacy Area (FLA) Boundary Adjustment is a minor change to an existing FLA to
create a more logical or manageable boundary.
Forest Legacy Program (FLP) Project is an individual or series ofland or interest in land
acquisition transaction(s). The transaction(s) can be on an individual tract or multiple
tracts in a distinct geographical area. A FLP project relates to a single funding event in a
given fiscal year. FLP projects can have a single parcel that can be completed at one
closing or more than one parcel that can be completed in a succession of closings. If a
successive FLP project is proposed on a parcel or in a distinct geographic area each
. transaction is treated as an independent unit in the project selection process and funding
is not guaranteed.
EXHIBIT "B"
Forest Service (FS) is the United States Department of Agriculture Forest Service.
Forest Service Region/Area/Il'TF refers to the field units of the Forest Service responsible
for FLP management and oversight within the Forest Service Regions, Northeastern Area
(Area) or International Institute of Tropical Forestry (IITF) .
Forest Stewardship Plans, or' multi-resource managem ent plans, are prepared with the
purpose of achieving long-term stewardship of forestland . Such plans identify
landowner objectives and describe actions to protect and manage soil , water, range,
aesthetic quality, recreation, timber, and fish and wildlife resources, and other
conservation values identified on the tract. Plans are to be prepared by a professional
.resource manager. A Forest Stewardship Plan that meets the requirements of'the Forest
Stewardship Program or a multi-resource management plan is required for FLP
qualification. The State Forester or equivalent, or thei r designee must approve the plan.
(See Appendix F for sample content of a Forest Stewardship Plan).
Full Fee Purchase is aland conveyance where a purchaser acquires all rights, title and
interest in a property from a seller or owner. It is also known as fee simple or fee
acquisition.
Geographic Regions are the collection of States that makeup the National Association of
, State Foresters (NASF) Regions. The three regions are: North (consisting of the States
within the FS Northeastern Area), Soutb (consisting of all the States within the FS
, Southern Region, and the Territories oftbe International Institute ofTropical Forestry),
and the West (consisting of all the States within the FS Northern, Rocky Mountain,
Intermountain, Southwestern, Pacific Southwest (including the Commonwealth of the
Northern Mariana Islands, Guam and American Samoa), Pacific Northwest and Alaska
Regions. (Sec Appendix B for a map of the Forest Service's Regions/Area/IITF)
Indirect cost s relate to costs of the management and administration of the FLP.Indireet
costs, unlike salary, which is a direct cost, are defined as costs not readily assignable to
a specific legacy acquisition. (See OMB Circular A-87, "Cost Principles for State,
Local, and Indian Tribal Governments," for a description of indirect and direct costs).
In-kind contributions are non-cash contributions, including third-party contributions. In-
kind contributions must be expenses necessary to accomplish program activities, and
.allowable if the Federal Government were required to pay for them. (See Appendix C for
applicable OMB Circulars) ,
Interests in Land are a right, claim, or legal share in real property that are less than the
full title.
Land Trust is a nonprofit organization, as described in 501 (c) of the Internal Revenue
Code of 1986,'thatprotects land by working with landowners who wish to donate or
sell fee title or conservation easements to maintain conservation values associated with
the land .
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EXHIBIT "B"
Multi-State Entity is a government-established organization involving two or more
States or Indian tribes whose jurisdiction encompasses all or portions of the land area
of an FLA(s).
Market Value is the amount in cash, or in terms reasonably equivalent to cash, for
which in all probability the property would be sold by a kno wledgeable owner willing
but not obligated to sell to a knowledgeable purchaser who desires but is not obligated
to buy. (Uniform Appraisal Standards/or Federal Land Acquisitions: interagency
Land Acquisition Conference, 2000, pA .)
Nontrust Allotment Lands are privately owned fee simple lands owned by tribal members
and if they are forested, are eligible for the FLP when they are located within an
approved FLA. Trust lands and reservations are already protected through the trust
relationship between the U.S. Department of theInterior and the tribe and are ineligible
fortheFLP. .
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Compatible - nonforest uses are nonforest uses of the land that may be
compatible with forest uses as part of an undeveloped landscape, including
cultivated farmland, pasture, grassland, shrubland, open water,.and wetlands.
These nonforest uses should be less than 25 percent of the total area. Forest
Legacy funds should only be used on parcels with forestland as defined in a
State's AON. Other funding sources may be used to protect nonforested areas
on those parcels wi th less than the minimum required forest cover.
Nonforest lJses-
Noncompatible -nonforest uses are uses ofthe land inconsistent with maintaining
forest
cover including, but not lim ited to, activities that result in extensive surface
disturbance
such as residential subdivisions, commercial development, and mining. These
uses
generally should be excluded from FLP conservation easements or land
purchases. FLP
funds should only be used on parcels with forestland as defined in the State's
AON.
National Association of State Foresters (NASF) is the organization representing State
forestry organizations in all 50 States, the territories and the District of Columbia.
Nonfederal Cost Share refers the nonfederal cost-share required to receive FLP
funding. There are three main categories of activities that meet this requirement: I) the
value of land, or interests in land , dedicated to the Fi,P that is not paid for by the
Federal government, 2) nonfederal costs associated with program implementation, and '
3) other nonfcderal costs associated with a grant or other agreement which meets FLP
purposes. The nonfederal cost-share must be documented, and in the case of a grant,
must meet the tim ing, terms and conditions of the grant. .
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Pass-through describes a land transaction whereby a third party, such as a land trust,
acquires interests in lands with the intent to convey such interests to a unit of
government. The transaction can include a full or partial donation, or sale at market
value. .
Payment in Lieu ofTaxes (PILT)is made by tax-exempt entities, including the Federal
government, to compensate local jurisdictions for tax revenues foregone as a result of
ownership by a tax-exempt own er. Any FLP tract acquired in fee and held by the FS is
eligible for PILTpayments (entitlement land as d efined at 3i U .S.C. 6901). Federal
. funds for PILT are not authorized for any land or interests in land held by nonfederal
entities, or for conservation .easements held by the United States.
Program Funds are FLP funds that are appropriated by Congress and allocated by
the FS to three categories: Project funds , Administrations funds , and AON
Preparation funds.
Project Evaluation Criteria are developed by the States, in consultation with the State
Forest Stewardship Coordinating Committees (SFSCC), to evaluate the eligible tracts
submitted by interested landowners for inclusion in the FLP.
Relocation refers to the provision in the Uniform Relocation Assistance and Real Estate
Property Acquisition Policies Act of 1970 (PL 91-646 or 42 U.S.C. 4601) which
requires Federal agencies and programs to pay for the relocation of a person displaced
by a federally funded real estate transaction.
Reserved Areas are designated areas where nonforcst uses (e.g. house, bam, remote
. recreation camps, etc.) are or will be allowed, but are inseparable from the land holding
and do not have a detrimental effect on the conservation easement values. These areas
shall be defined and described in the conservation easement and may be restricted in
terms of their use, or provisions made through cost and time to cure and treatment. To
the extent possible these areas of noncompliance should be excluded from the FLP
project.
Reserved Interest Deed is where the grantee (governm ent) acquires all rights; titles, and
interests in a property, except those rights, titles, and interests that may run with the
land that are expressly reserved by a grantor (landowner).
Secretary is the U.S. Secretary ofAgriculture.
State refers to any ofthe 50 States , Puerto Rico , Guam, the United States Virgin
Islands, the Commonwealth of the Mariana Islands, and American Samoa
participating in the FLP.
State Forest Stewardship Coordinating Committees (SFSCC) are defmed, and their duties
are described, in Section 19(b) of the CFAA (16 U.S.C. 2113). They are chaired and
. administered by the State Foresters, or equivalent State officials, with membership
composed of representatives from the following agencies, organizations, or individuals:
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Forest Service; NaturalResources Conservation Service; Farm Services Agency;
Cooperative State Research, Education, and Extension Service; local government;
consulting foresters; environmental organizations; forest products industry; forest land
owners ; land trusts ; conservation organizations; the State fish and wildlife agency; and
others determined appropriate by the Secretary. The SFSCC makes recommendations to
the State lead agency regarding the AON , AON amendments, and the determination of
project priorities. ..
State Lead Agency is that unit of State government responsible for coordinating the
establishment and implementation ofthe FLP in the State, as designated by the
Governor or pursuant to State law. The State lead agency is usually a forestry
agency, but may be another natural resource agency.
Tribal Assessments ofNeed- An AON is developed by afederally recognized Indian
Tribe in cooperation with the State and the SFSCC. Only nontrust allotment lands are
eligible for FLP. Lands or interests in lands purchased under a Trib al FLP can be
through a grant to a cooperating State or through the Federal acqui sition option.
Working Lands Conservation Committee is a committee ofthe NASF having
coordination and consultation responsibilities within that organization regarding the
FLP.
III. National Environmental Policy Act (NEPAl
NEPA applies to certain proposed actions of the Federal Government. NEPA docs not
apply to the independent actions of States or private property owners. It has no
applicability to a private property owner' s use or development of his/her property rights,
nor the development of a State's FLP.It could apply to Federal agency actions
undertaken on private property if the U.S. acquired a right to permit or deny certain land
uses and then proposed to exercise that right, but in such an instance it would be the U.S;
that would be required to satisfy NEPA requirements, not the private owner.
It should be known that:
I. 1. A Programmatic Environmental Assessment and a Finding ofNo
Significant Impact was completed for the national FLP and signed by the Chief of the
Forest Service.
2. 2. Under the Federal acquisition option, the FS NEPA regulations (Forest
Service 's Env irorunental Policy and Procedures Handbook 1909.15-92.1, effective
9/21/92), the acquisition of an individual Forest Legacy tract and/or easement may be
categorically excluded from the preparation of an Environmental Impact Statement or an
Environmental Assessment unless scoping indicates extraordinary circumstances exist.
IV. Coordination with State Forestry Agencies
Whereas most State lead agenci es are .State Forestry agencies, and the CFAA establishes
EXHIBIT "8"
a broad cooperative relationship between the FS 'and State Foresters, the FS shall appoint
a representative to coordinate with the Working Lands Conservation Committee of the
. NASF (or its successor) regarding the FLP. Periodically, the Director of Cooperative
Forestry, and the appointed FS representative shall meet with the NASF. Working Lands
Conservation Committee to assess program operations, accomplishments, and policies.
In States where the State Forestry agency is not the designated State lead agency for the
FLP, a coordinating mechanism shall be instituted between the State lead agency, the
State Forester, and the SFSCC. .
V. Assessment of Need (AON) and Identification of Forest Legacy Areas (FLA)
A State or a federally recognized Indian tribe conducts an AON, in cooperation with the
SFSCC, to document their need for inclusion in the FLP, through an evaluation of current
forests, forest uses, and the trends and forces causing conversion to nonforest uses.
Federally recognized Indian Tribes must cooperate with the SFSCC when conducting an
AON for nontrust allotments lands. The AON is intended to define the Eligibility
Criteria to be used in the identification of important forest areas to be proposed as an
FLA; identify and delineate the boundaries of forest areas meeting the Eligibility Criteria
for designation as an FLAs; determine through analysis what defines "threatened" and
"environmentally important forests"; and outline the State's project evaluation and
prioritization procedures. The AON must be developed in consultation with SFSCC and
approved by the State lead agency.
State lead agencies may utilize the services ofland trusts or other entities in preparing
.the assessment. Information from existing sources may be used to prepare the AON,
instead of initiating new studies that would duplicate existing data. Examples of
appropriate sources include State Forest Resources Plans, State Comprehensive Outdoor
Recreation Plans, growth management studies, State cultural site inventories, inventories
ofthreatened and endangered species, and other State , regional or local plans, studies or
reports . The AON shall include relevant information about both public and private
lands, address the issue ofhow best to maintain the integrity of forestlands for future
generations, and address pertinent issues as identified by the State.
At a minimum, the AON must address the following as they relate to the purpose of the
FLP: .
0 .1. Forest resources including:
Aesthetic and scenic values;
• Fish and wildlife habitat;
Minerals resource potential;
Public recreation opportunities;
Soil productivity;
Forest products and timber management opportunities;
• Watershed values including water quality protection;
2. 2. The present and future threat of conversion of forest areas to nonforest
uses. States are responsible for defining the conversion threat(s) ;
The composition of the SFSCC is defined in Section 19(b) of the CFAA (16 U.S.C .
2113). States are encouraged to broaden this composition to include interests
appropriate to benefit the FLP. This committee cooperates with the State lead agency
in the preparation of the AON, identification ofFLA Eligibility Criteria, the
identification ofproposed FLAs from which lands may be entered into the FLP, and
recomrriendation ofpriority lands to be considered for enrollmentin the Program.
Using the above information the AON shall include the following :
1. .1. Identification of applicable Eligibility Criteria; .
2. 2. Identification of specific FLA(s) for designation ;
3. 3. Specific goals and objectives to be accomplished by the FLP;
4. 4. Process to be used by the State lead agency to evaluate and prioritize
projects to be considered for inclusion in the FLP.
Public participation and involvement in the AON preparation is a State responsibility.
. In the absence ofestablished State procedures, NEPA may serve as an appropriate
model for public involvement. The State lead agency will solicit involvement and
.comments on the AON from the public including State and localgovemments. The
goals ofpublic involvement include healing concerns arid views from interested and
affected individuals and organizations,receivingnew information, identifying and
clarifying issues.
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Historic uses of forest areas, and trends and projected future uses of forest3.3.
The project evaluation and prioritization process outlined in the.AON should reflect the
direction set forth in the CFAA to give priority to lands which can be effectively
protected and managed, and which have important scenic or recreational values, riparian
areas, fish and wildlife values including threatened and endangered species, or other
ecological values. Traditional forest uses such as forest management activities, including
timber management, and outdoor recreation opportunities are considered consistent with
purposes ofthe FLP and are encouraged on FLP tracts when consistent with the State's
AON and the conservation purposes for FLP tract acquisition. The,prioritization process
should implement a strategy that enhances existing protected forestlands or local and
State conservation strategies as outlined in the AON.
resource s;
4. 4. CUITen~ ownership patterns.and size of tracts, and trends and projected
future ownership patterns;
5. 5. . Cultural resources that can be effectively protected;
6. 6. Outstanding geological features;
7. 7. Threatened and endangered species;
8. 8. Other ecological values;
9. 9. Public recreational opportunities;
10. 10. Protected land in the State, to the extent practical, including Federal, State,
and municipal lands and land trust organizations lands;
11. 11. Issues identified by the$FSCC and in the public involvem~nt process.
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Based on the State-wide AON, the State lead agency, in consultation with the SFSCC,
identifies specific geographic FLAs that meet the EligibilityCriteria, and recommends
them to the FS for designation as of a FLA.
States are encouraged to cooperate in the identification ofFLAs that cross State
boundaries and to work together to coordinate acquisitions oflands or interests in lands
that have complementary purposes. However, program implementation is undertaken by
the individual States (State Grant Option) or by the FS (Federal Option).
. The identification ofproposed FLAs must include:
1. 1. Location of each geographic area on a map and a written description of the
.proposed FLA boundary;
2. 2. Summary of the analysis used to identify the FLA and its consistency with
the Eligibility Criteria;
3. 3. Identification of important environmental values, and how they will be
protected and conserved;
4. 4. The conservation goals or objectives in each FLA
5. 5. List ofpublic benefits that will be derived from establishing each FLA;
6. 6. Identification of the governmental entity or entities that may hold lands or
interests in lands (State grant option) or may be assigned management responsibilities for
the lands and interests in lands enrolled in the program (Federal option); and
7. 7. Documentation of the public involvement process and analysis of the
issues raised.
VI. Eligibility ·Cr iteria for Establishing Forest Legacy Areas (FLAs)
The CFAA directs the Secretary to establish Eligibility Criteria for the designation of
FLAs, in consultation with the SFSCC. These criteria should be based upon the FLP
. purpose to protect environmentally important forest areas that are threatened by
conversion to nonforest and be further developed through the AON.
FLA boundaries must encompass forestlands with significant environmental and other
resource-based values. Areas may also include nonforested areas such as farms and
villages if they are an integral part of the landscape and are within logical boundaries.
Since FLA boundaries may not correspond to property boundaries, tracts located partially
within the geographically defined FLA are eligible for the FLP, upon approval of a
boundary adjustment by the FS Region/Area/IITF.
Indian reservations and tribal lands may have important features on the forested
landscape. Indian tribes and States are encouraged to collaborate and to consider only
nontrust allotment lands for designation as, or inclusion within, a FLA. Other tribal lands
are already protected through the trust relationship between the U.S. Department of the
Interior and the tribe and are ineligible for the FLP .
.States are responsible for determining what defines "threatened" and
"environmentally important forest areas" in the State. However, environmentally
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important forest areas shall contain one or more of the following important public
values , as defined by the States:
1. 1. Timber and other forest commodities
2. 2. Scenic resources;
3. 3. Public recreation opportunities;
4. 4. Riparian areas;
5. 5. Fish and wildlife habitat;
6. 6. Known threatened and endangered species;
7. 7. Known cultural resources; .
8. 8. Other ecological values.
The FS, State or unit of State or local government may only acquire lands and interests
in lands identified within a FLA under FLP authority on a willing seller/willing buyer
basis.
VII. AON and Amendment Approval
The State lead agency must submit the AON, including proposed FLAs and Eligibility
Criteria, to the FS Region/Area/IITF. The FSRegion/Area/IITF with input from the FS
Washington Office reviews the AON and works with the State lead agency to complete
the AON. Once finalized, the FS Washington Office forwards the AON to the Secretary
for final approval. Final approval establishes theFLP for the State.
AONs shall be periodically reviewed (at least at 5-year intervals) by the State lead
agency, the FS Region/Area/IlTF, and the SFSCC to assess whether AON amendments
or updates are necessary. The results of reviews will be documented by the State lead
"agency. AONs should be amended as needed.
"" The State lead agency may amend the AON to make significant changes or minor
adjustments. Significant changes include modifications to their FLP, changes to the
FLA Eligibility Criteria, or to add or delete a FLA. These changes need to be made in
consultation with the SFSCC and with public involvement. FLAs and project "
evaluation criteria shall be of a scale and detail to effectively focus delivery of the
FLP.
Significant Amendments to an AON may address the following:
1. 1. Issues associated with maintaining the integrity of forestland and the
proposed FLA specifically.
2. 2. Revision, if any, of the FLA Eligibility Criteria.
3. 3. Changes in policies or conditions that have occurred since the previous
"AON;
4. 4. The identification of proposed FLA(s) and conservation goals or
objectives associated-with that FLA (see Section Vfor detail on FLA .identification).
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The Chiefof the Forest Service, or designee, provides final approval of the
Amendment of an AON authored by a State lead agency after consultation with
SFSCC.
In addition, the State lead agency may complete minor AON amendments,
such as FLA boundary adjustment or project prioritization process. : These minor
changes need to be coordinated with the SFSCC, and need review and approval
by the appropriate FS Region!ArealIITF.
VIII. Multi-State Identification of Forest Legacy Areas
States are encouraged to cooperate in the identification ofFLA that cross State or
Tribal boundaries and to work together to coordinate acquisitions oflands or interests
in lands that have complementary purposes.
States may elect to jointly use an existing or new multi-State or regional entity to identify
FLAs or develop FLP projects that cross State boundaries. The entity must be a
government-established organization, whose jurisdiction encompasses all or portions of
the land area of the FLAStates involved. However, program implementation is
undertaken by the individual State~ (State Grant Option) or by the FS (Federal Option).
The entity conducting a multi-State identification ofFLAs is responsible for:
Obtaining approval from the appropriate States or Indian tribes for FLAs
within their boundaries,
• Cooperating with appropriate SFSCCs,
Obtaining public comments on the identification ofFLAs, and
Complying with all other requirements of these guidelines.
IX. Project Selection Process
The FS will conduct a project selection process to arrive at a prioritized national project
list for consideration in the President's budget for the upcoming fiscal year. The project
selection process and calendar of due date milestones are developed in consultation with
the State lead agencies and FS RegioniArealIITF and communicated by the FS
Washington Office. The FS will ensure that national evaluation and prioritization
criteria are communicated to the States and in atimely manner so that submitted projects
adhere to strategic goals and objectives ofFLP. Project selection steps ate:
Step 1: Release Project Selection Calendar with Due Dates (See Appendix A
for example) The project selection process and calendar of due date
milestones are developed in consultation with the States and FS .
Regions/ArealIITF and communicated by the FS Washington Office.
Step 2: State ProjectPrioritization and Submission FLP project applications are accepted
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by the State lead agency as outlined in the State' s AON. The SfSCC reviews and
evaluates applications according to the criteria identifi ed in the State's AON,
authorizing statute, and other relevant direction and policy, and provides
recommendations to the State lead agency. Projects approved and prioritized by
the State lead agency are forwarded to the FS Region!ArealllTF for fund ing
consideration. Only projects submitted through this process will be deemed
eligible . Each State will prepare a list ofprojects and enter or update its list for
submission to the FS via the Forest Legacy Information System or other means as
requested.
States newly entering FLP will be given a "New-State start-up" preference for an
initial FLP project. This is a placeholder for planning purposes and does not
guarantee project funding. In order to receive the New State start-up project
funds the State must have an approved AON and the project must meet national
core criteria and the State's evaluation criteria and be submitted within the fiscal
year that the placeholder is approved by Congress.
Step 3: Forest Service Regional Review FS Regions/ArealIITF will review
submitted projects considering State priorities and national criteria. The purpose
of this review is to improve project viability, facilitate the national project
selection process und advance the strategic outcomes of the FLP. FS
Regions/ArealIITF will submit projects to the FS Washington Office for funding
consideration.
Step 4: National Review; Develop National Project List The FS Washington Office will
develop a prioritized national project list by convening a panel. There are 3
purposes of the panel; 1) assure that all projects meet Congressional and
Administration direction; 2) assure that projects meet national program goals; and
3) develop a National List of ranked projects. The composition of the panel shall
be develop ed annually in consultation between the State lead agencies and the FS,
and will be representative of geographic regions. Project evaluation and ranking is
. based on the following national core criteria; project readiness will be considered
as well as other evalu ation considerations developed in consultation with State
lead agencies and FS Regions/ArealIITF. Thenational core criteria are:
Important - The public benefits gained from the pro tection and
management of the property including environmental values, and the economic and social
aspects ;
Threatened - Conversion to nonforest uses is likely or imminent and will
result in a loss offorest values and public benefits; and
Strategic - Fits with a larger conservation plan , strategy, and initiative and
enhances previous conservation investments.
Step 5: Submit National FLP Project List to the Office ofManagement and
Budget and to Congress
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Office of Management and Budget for funding consideration in the President's
. budget. Once the President's budget has been completed, the FS Washington
Office will notify the appropriate House and Senate Committees and
Subcommittees of the recommended projects for the upcoming Fiscal Year.
X. Program Fund Categories
Forest Legacy funds are allocated to one of three categories: Project Funds,
Administration Funds, and AON Preparation Funds. FLP funds may not be used for
monitoring and enforcement.
A. Project Funds Project funds are those used to directly purchase lands or interests in
land joining the FLP . Project funds may be expended by the State lead agency or the FS,
as applicable, to cover transaction costs, including but not limited to: appraisals and
appraisal review, land surveys, closing costs, establishing baseline information, ti tle
work, purchase of title insurance, conservation easement drafting, and other real estate
transaction expenses for those tracts . Project funds may also be expended to facilitate
donations of land or interests in lands to a qualified and willing donee for FLP purposes,
by paying for expens es directly related to the donation, including but not limited to, land
surveys, conservation easement drafting, title work , and establishing baseline
information. For an outright donation of a conservation easement or land, FLP program
funds may not be used to pay for an appraisal. In the case of a partial donation of a
conservation easement or land , an appraisal meeting Federal standards is required to
determine the value ofproperty, FLP funds may be used for appraisals on these partial
donations. When Federal funds are used to purchase real property, including conservation
easements, appraisal and acquisition work procedures must meet Federal standards.
B. Administration Funds Administrative funds are the portion of funds used for day-to-
day program management at all levels . Administration funds may be used for a variety of
activities, including FLP program administration, personnel and overhead, and all
activities identi fied as eligible uses of project funds to prepare projects and potential
projects. Forest Legac y funds for administration shall be kept to a minimum. As a goal ,
all attempts should be made to keep administration funds under 15 percent of the total .
funds appropriated.
C. AON Preparation Funds AON preparation funds may be made available to States to
help defray the cost ofpreparing, or amending an AON. '
XI. Process for Allocating Funds to Forest Service Regions/Area/IITF
Following passage of the annual appropriations bill , the FS Washington Office
develops the Forest Legacy Program Direction and allocates funds to the FS
.. Regions /Arca/IITF for distribution. · The allocation process differs for.each fund
category described below.
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A. Allocation of Project Funds Allocations to FS Regions/Area/IITF are based on the
results of the national project selection process and the appropriations bill . Under the
State grant option, FSRegions/Area/IITF will award grants to States for specific,
identified projects.
B. Allocation ofAdministration Funds The FS Washington Office distributes
administration funds to FS Regions/Area/IITF. Each FS Region!Area/IITF in consultation
with the States requests these funds to meet their needs and the needs of the participating
states in their Region!Area/IITF. Administration funds are also used by the FS
Washington Office to fund program management functions. Administration funds will be
granted to States under the State grant option separately from project funds.
C. Allocation ofAON Preparation Funds The FS Washington Office distributes AON
preparation funds to the States by way ofFS Regions/Area/Il'I'F, These funds are
requested by FS Regions/Area/IITF to meet the needs of their States to develop new
AONs or amendments.
XII. Redirection and Reprogramming of Funds
Due to the nature of real estate transactions, FLP projects may change in scope, cost or
fail completely. These changes can result in unspent or excess funds for.some projects
while others may need additional funding to bring them to completion. In order to
maximize the efficient and effective use ofFLP project funding, the FS will either
redirect or request reprogramming of funds. Redirection is a shift offunds from one
congressionally approved project to one or more other congressionally approved
project(s). Reprogramming is a shift of funds that exceeds an increase or decrease of 10%
per project not to exceed $500,000 to an existing project, or shifting of any amount of
funds to a project not previously approved by Congress.
Regional Redirection Process FS Regions/Area/IITF may redirect up to an increase or
decrease of 10% per project not to exceed $200,000 ofproject funds that are excess or
unspent from one project to one or more other Congressionally approved project(s)
within the FS Region!Area/IITF which is underfunded and where there is a substantiated
need (e.g. loss of other funding sources, appraisal documenting increased cost, etc.) to
bring the project to completion. Project funds over $200,000, or those that cannot be
redirected by the FS Region!Area/IITF, will be released for the national process. FS
Regions/Area/IITF will notify the FS Washington Office before a redirection takes place
and report these actions periodically. All funds from failed projects will be released for
the national process.
National Redirection Process The FS Washington Office, through consultation with FS
Regions/Area/IITF, may.redirect up to an increase or decrease of 10% per project not to
exceed $500,000 ofproject funds that are excess or unspent from one project to one or
more congressionally approved project(s) which is underfunded and where there is a
. substantiated need (e.g. loss ofother funding sources, appraisal documenting increased
EXHIBIT "B"
cost, etc.) to bring the project to completion. In addition , when funds have not been spent
or contractually obligated within two years of receipt of funds, they revert to the FS
Washington Office via the appropriate FS Region/AreaJIITF. The FS Washington Office
will:
1. 1. Assess the extent of unspent or returned funds on a periodic basis ;
2. 2. Facilitate selection and fundirig of underfunded projects not addressed by
the regional process or between FS Regions/AreaJIITF; and
3. 3. Notify Appropriations Subcommittees ofany redirection action taken by
the FS FS Regions/Area/IITF or FS Washington Office.
National Reprogramming Process The FS Washington Office, through consultation with
FS Regions/Area/IITF, may request reprogramming by the Appropriations
Subcommittees ofunspent or returned funds to a project that requires more than an
increase or decrease of 10% per project not to exceed $500,0.00 to complete. In addition,
the FS Washington Office may request reprogramming by the Appropriations
Subcommittees ofunspent or returned funds to a project not previously approved by
Congress. The :FSWash ington Office will:
1. 1. Determine the funds available for reprogramming on a periodic basis.
2. 2. Identify underfunded projects that cannot be addressed through the
Regional Redirection Process and determine the priority for reprogramming.
3. 3. Recommend reprogramming to fund projects from the National Project
List next in sequence in priority ranking to the extent practicable.
4. 4. Submit reprogramming requests to the Appropriations Subcommittees for
approval.
5. 5. Allocate funds to projects approved for reprogramming.
XIII. FLP Cost Share Requirements
The CFAA directs that , to the extent practicable, the maximum Federal contribution for
total program costs may not exceed 75 percent. To assure program-wide cost share goals
are met, each project budget must include a minimum nonfederal contribution of25
percent (See Appendix D for examples of cost share calculations).. This nonfederal cost-
share must meet Forest Legacy purposes. It may consist of: (1) the value.ofland, or
interest in land, dedicated to the FLP that is notpaid for by the Federal government; (2)
nonfederal costs associated with program implementation; and (3) other nonfederal costs
associated with a grant or other agreement that meets FLP purpose. The nonfederal cost-
share must be documented, and in the case ofa grant, must meet the timing, terms, and
conditions of the grant. The cost-share can occur at any phase ofthe FLP including
planning, developing future projects, acquisit ion, Capital improvement, management, or
administrative activities. When a grant is involved, the cost-share must occur within the
life of a grant and meet all grant requirements. Federal requirements identify the grant
period as beginning when the grant is formally awarded and ends after two years to
ensure that the federal funds are spent promptly. However, agrant may receive a
maximum extension to five years. Allowable costs shall be determined in accordance
with the 7 CFR 3016, ''Uniform Administrative Requirements for Grants and Cooperative
Agreements to State and Local Governments," and any amendments to this regulation
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XIV. Acquisition of Lands or Interests in Lands
(See Appendix C for list of applicable Office ofManagement and Budget (OMB)
Circulars and other regulations).
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FLP acquisitions may be outright full fee purchases, or acquisition ofdevelopment rights
or other rights conveyed through a conservation easement. Except in the case of a full and
complete donation of land or an interest in land, if any Federal funds are used in the
acquisition of Forest Legacy tract the following shall apply:
1. Federa l appraisal standards must be met, including appraisal review by a qualified
Review Apprais er; .
2. The landowner must be informed in writing of the market value and that sale of
the property is strictly voluntary;
3. The landowner must be notified in writing that the property will NOT be
purchased if negotiations do not result in amicable agreement;
4. Federal payment to the landowner for lands or interests in landsis ,not more than
Donations of land or interests in land must be documented to count as part of the
nonfederal cost-share. The title does not need to be transferred to the State or federal
government in order for the donation to qualify as cost share. However, if in the future,
the donated lands are conveyed or the rights or title are modified in a way that is
inconsistent with the purposes of the FLP then the State must restore the cost share value
dedicated in the grant agreement. The value ofdonations may be included as part of the
nonfederal cost-share if alI of the following are met:
1. 1. The donation contributes to the objectives and priorities of the State FLP
as set forth in the AON;
2. All or part of the tract being donated must be within .the boundaries ofan FLA,
and may include National Park, National Forest, National Wildlife Refuge, or other
Federal land boundary, or within the boundaries of an area designated through an
analogous State program with goals compatible with the FLP and be within an,FLA;
3. The donor documents their desire that value of the interests may be used as cost
share for the FLP project;
4. The donation of land or an interest in land must contain perpetual covenants to
assure that the tract will be managed in a manner compatible with the goals for which the
FLA was established;
5. The donee (holder ofdonated rights) is a unit ofgovernment or a non-profit
conservation organization (land trust) that meets the eligibility requirements for holding a
conservation easement established by the Internal Revenue Service and has as its purpose
the management oflands or interests in land consistent with FLP purposes ;
6. If the donation is in the form of a conservation easement then the deed needs to
contain a provision that directs all of the easement holder's proceeds from a subsequent
sale or exchange of interests in land be used in a manner consistent with the conservation
purposes identified for the subject interests in lands;
7. The respective portion of the donation must not have been previously credited
towards any Federal program's nonfederal cost share; and
8. The State lead agency approves the donation as contributing to the cost-share.
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the market value as determined by an appraisal meeting Federal appraisal standards;
5. The title acquired must be free of encumbrances inconsistent with the purposes of
the FLP. Title insurance may be secured for the full value of the encumbered property,
but is not an alternative to an acceptable title; and
6. . If relocation is involved the requirements in the Uniform Relocation Assistance
and Real Estate Property Acquisition PoliciesAct of1970 (pL 91-646 or 42 U.S.C. 4601)
must be followed. The FS will be advised in advance of any acquisition involving
relocation.
7. In the case of acquisition of interested in lands, the development of a Forest
Stewardship Plan or multi-resource management plan that has been approved 'by the
landowner and the State Forester or designee and Baseline Documentation Report shall
be prepared prior to project closing (See Appendix J for sample content and references).
All FLP acquisitions of lands or interest in lands are perpetual and therefore run with the
land. Although any remaining interests held by the landowner may be subsequently
conveyed, future owners are still bound by the terms and conditions of the conservation
easement. At the same time, future owners shall retain full control of the rights that are
not acquired by the FLP, and shall be subject only to those restrictions that the present
landowner has conveyed to the Federal, State, or local government.
Compatible nonforest land uses (cultivated farmland, pasture, grassland, shrubland, open
water, and wetlands) are desirable land uses in many FLAs. FLP funds should not be
used for any property not meeting the State's definition of forested land in the AON,
unless there is a written plan scheduling reforestation or affores tation. Programs to
conserve farms, ranches and similar land uses may be used in conjunction with the FLP
to protect properties where there are mix ed forest and compatible nonforest uses.
Conservation easements are required to contain language pertinent to the purpose of the
FLP and a reversionary provision to ensure the conservation investment ofFLP into the
future (Example clause language are found in Appendix I). During the development of
tract specific conservation easements, a determination wiII be made as to whether the
acquisition ofmineral rights, prohibition on reserved areas, or an exclusion of the area
that does not comply with FLP, would be necessary in order to protect the other rights
that are being considered for acquisition. In some situations, it may be impossible to ,
protect environmentally important forest areas pursuant to the purpose of the FLP without
acquiring the mineral rights. . .
The FLP conservation easement holder (Federal, State or local government) is
responsible to assure that baseline documentation contains all the information necessary
to monitor, manage and enforce the easement. Wherethe conservation easement is a
tax-deductible gift, and the owner retains rights to the property, the Internal Revenue
Service (IRS) holds the donor responsible for providingsufficient baseline data "to
establish the condition of the property at the time of the gift." (See Treas.
Reg.§1.170A-14(g)(5)(i)). However, this does not eliminate the FLP need for baseline
documentation.
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EXHIBIT "B"
Baseline documentation describes or depicts a tract ofland and its attributes on the day
it becomes restricted by an casement. This documentation is required on all FLP tracts
and is completed prior to project closing. Documentation of the property should include
a map of the area drawn to scale showing all existing man-made improvements or
incursions such as roads, buildings, feneesor gravel pits; an aerial photograph of the
property taken as close to the date the property is restricted as possible; and on-site
photographs, especially of significant features. The above should be accompanied by
narrative descriptions of tract attributes and other pertinent information.
States and landowners are encouraged to display the official FLP signs on the FLP
property using the signs in accordance with Appendix K. The posting of FLP tracts helps
promote public awareness, recognition and support for the program. Landowner
permission should be secured before posting any signs . Costs associated with sign
posting can be covered by FLP project or administration grants or States may use such
expenses as FLP cost share. Signs should be inspected during the annual monitoring of
the FLP tract and repaired when in poor condition.
FLP sign art and program logos may be used by FLP partners for items that contribute
to the purpose of awareness (e.g. brochures, workshops, outreach efforts, posters, FLP
' information packets, web sites etc.)
XV. Appraisal and Appraisal Review
The FLP policy on appraisal is that all FLP acquisition of land or interests in land using
Federal funds must comply with Federal appraisal standards contained in the publication
entitled "Uniform Appraisal Standards for Federal Land Acquisitions: .Interagency Land
Acquisition Conference, 2000," as amended or updated. Appraisals and appraisal
reviews may be conductedpy any qualified appraiser meeting the 'minimum standards
outlined in Appendix H.
The FLP will ensure high quality appraisal service and accountability to the program by:
, . Annual planning and coordination of appraisal work to allow for efficient
allocation ofresources.
0.· Requiring checks and balances:
a. States will ensure that qualified appraisers trained and competent in appraisal,
appraisal review and knowledgeable of Federal standards will be used. The State may
use State, contract or Federal appraisal or review services to meet this requirement,
b. States or the FS will review contract appraiser qualifications as stated in
Appendix H before they are employed to conduct a FLP project appraisal or review. '
c. The appraiser and identified review appraiser will engage in an initial consultation
before the project appraisal takes place. The review appraiser will develop project
specific appraisal instructions for theappraiser as a result ofthis consultation.
d. The FS will conduct spot checks of appraisal reviews to ensure quality and
accuracy.
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e. .Forest Legacy funds can onl y be used to purchase lands and interes ts in land after
the appraisal review confirms that the appraisal meets the Uniform Appraisal Standards
for Federal Land Acquisitions. It is recommended that an offer not be made until the
appraisal review is approved.
XVI. Conservation Easement Monitoring, Management, Record-Keeping &
Enforcement
The governmental entity holding title to interests in land acquired under the FLP shall
monitor and manage those interests in perpetuity. The holder may delegate or assign
monitoring, management, and enforcement responsibilities over lands and interests in
lands acquired under the FLP only to other Federal agencies or State or local government
entities. Such delegation or assignment of responsibility shall be documented by a
written agreement. The governmental entity responsible for monitoring, management
and enforcement of the conservation easement may in turn delegate or assign
management and monitoring authority to other parties, to include land trusts,
conservation groups, and other governmental entities. Such delegation or assignment of
authority shall be adequately documented and the FS shall be notified . The FS shall
approve agreements involving any interests in lands held by the Federal Government
prior to such delegation or assignment. Once interests in lands are acquired , the State lead
agency, FS, and others as appropriate, may negotiate tract-specific Memorandums of
Understanding (MOD) as necessary to specify management and monitoring
responsibilities for the interests in lands.
Optimal management and monitoring of tracts in FLAs is based upon partnerships
between landowners, private non-profit organizations owning or managing lands, and
State and Federal officials. Land trusts and other private organizations will continue to
manage and monitor their own easements and lands within designated FLAs, and while
they may not manage government-owned interests in lands under the FLP, they may
cooperate with or contract for monitoring and implement specific management activities.
Management of federally owned interests in lands is reserved to the FS, but may be
assigned to State or local governments, or another Federal agency through mutual
agreement. Although delegable, enforcement actions for easements will generally be
conducted by the easement holder, i.e., the State or the Federal Government.
Monitoring FLP conservation easements shall occur periodically, but not less than
.annually. Monitoring consists of visual inspection of the property, documented by a
written report to explain the condition of the property at time of inspection. Any
material departure from the baseline documentation report or Forest Stewardship Plan
should be noted. The easement holder should immediately address any violation of the
conservation easement with the landowner. The landowner should have the
opportunity to correct the breach. After a reasonable time period (e.g. 30 days), if the
.breach is not corrected, enforcement action may be taken, including but not limited to,
iegal means. The unit of government holding the conservation easement has the initial
responsibility to enforce the conservation easement. See Appendix G, Real Estate
Record Keeping for suggestions on what information should be kept.
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EXHIBIT "B"
The State or easement holder shall promptly notify any future FLP tract owner of the
FLP and the origin and requirements of the conservation easement.
The Forest Stewardship Plans covering the tract shall be reviewed periodically and
updated as needed. If there is a change in land ownership, then the Forest Stewardship
Plan needs to be reviewed, and updated as needed.
XVlI. Landowner Participation
Landowner participation in the program is voluntary and consists of two elements:
1. Conveyance of lands and interests in lands to achieve the purpose of the FLP;
2. Preparation and periodic updates of a Forest Stewardship Plan or a multi-resource
management plan. The landowner and the State Forester or designee must approve the
plan prior to signing the acquisition of the easement. The planshall include provisions to
meet land conservation objectives of the FLP . The plan shall be kept current and updated
as needed. Modifications of the plan must be agreed to by the State lead agency. A plan
is not needed if the lands are purchased in fee. (See Appendix F for sample content of a
Forest Stewardship Plan) .
Landowners may submit an application and property information (See Appendix E) to the
State lead agency to enroll their land or interests in lands in the FLP according to the
process described in the AON. All owners of eligible forestlands within the designated
FLA, and meeting the minimum Eligibility Criteria or other application requirements
described in the AON, are eligible to submit an application.
For a landowner to participate in the program, it is not required that their tracts be
completely forested. (see definition of ''Nonforest Uses" and "Reserved Areas")
However, priority will generally be given to tracts that are currently forested or are
identified to be forested in the landowner Forest Stewardship.Plan or multi-resource
management plan.
The FLP respects the rights ofprivate property holders. Under no circumstances shall the
right of eminent domain be used for the unwilling "taking" ofany private property rights.
Traditional forest uses such as forest management activities, including timber
management, and outdoor recreationopportunities are deemed consistent with purposes
of the FLP and are encouraged on FLP tracts when consistent with the State's AON and
the conservation purposes for FLP tract acquisition.
The FLP adheres to language contained in Section 14 of the CFAA, Statement of
Limitation: "This Act shall not authorize the Federal Government to regulate the use of .
private land or to deprive owners ofland of their rights to property or to income from
the sale of property, .unless such property rights are voluntarily conveyed or limited by
contract or other agreement. This Act does not diminish in any way the rights and
responsibilities of the States and political subdivisions of States." Purchase or donation
...
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ofrights does not relieve landowners of regulations that would otherwise apply.
The FS has no jurisdiction to make tax determinations or render advice as to the tax
implications of transactions. Since tax implications differ from person to person,
landowners should be encouraged to seek independent counsel from local assessors, tax
lawyers, or accountants.
XVllI. Land Trust Participation
Land trusts are nonprofit organizations that protect land by working with landowners
wishing to donate or sell fee title or conservation easements to maintain conservation
values associated with the land. Land trusts can have an important role to play in the FLP.
The following considerations apply to land transactions between the Federal '
Goveirunent/States and land trusts:
, 1. Land trusts cannot execute contracts for acquisition of interests in lands on behalf
of the Federal/State Government. Land trusts may work as intermediaries for eventual
Federal/State acquisition, but without an accepted land purchase option and contract with
the FS there is no guarantee ofFederal acquisition. No pass-through transactions shall be
done without prior consultation with the FS/State.
2. With approval of the State lead agency, the FS, the land trust or the donating
.landowner, lands and interests in lands acquired by land trusts (pursuant to Final
Guidelines Part 1, Section XIII) may be counted toward the nonfederal cost-share
contribution, provided that the interests in lands permanently contribute to the FLP.
3. If a land trust proposes a pass-through transaction to the FLP it must assure that
, terms and conditions in the deed or conservation easement are reviewed and approved in
advance by the State lead agency and/or the FS.
4. The monitoring of easements within FLAs may be performed by land trusts in
accordance with the umbrella MOD for the FLP in that State and individual MODs for
specific tracts established between the State and the land trust organization .
5. Other appropriate and beneficial roles of land trusts in relation to the FLP may
include: participation on the SFSCC; recruitment and facilitation ofFLPprojects; buyer
of tracts or easements of proposed, but unfunded FLP projects; facilitators of local FLP
efforts; and performing tract monitoring and management activities.
PART 2 -STATE GRANT PROGRAM '
'The State lead agency elects the State grant option of the FLP, in writing, to the
appropriate FS Region!Area/IITF. '
When a State elects the State grant option, all FLP acquisitions shall be transacted by the
State with title vested in the State or a unit of State Of local government. There are two
exceptions: .,
'I . Donations where the donor may wish to make a donation to 'a land trust, local, or
Federal Government and the donee agrees to accept the donation, and to manage the
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EXHIBIT "B"
lands or interests in lands in perpetuity for FLP purposes; and
2. At the request of the State and at the discretion of the FS , the FS may acquire
individual tracts or multiple tracts within a specified FLA, with title vested in the
U.S. in accordance with Part 3 of these guidelines.
I. Grants
If a State elects the optional .State grant option, the FS will provide a Federal grant to the
State to carry out the FLP, including the acquisition by the State oflands and interests in
.lands. Grants must be consistent with the uniform administrative requirements
established in 7 CFR 3016. States will generally be reimbursed for costs incurred with
cash advances limited to the minimum amounts needed and timed to be in accord only
with the actual, immediate cash requirements of the State in carrying out the FLP. The
timing and amount of cash advances shall be as close as is administratively feasible to the
actual cash outlay by the State for direct program costs and the proportionate share of any
allowable indirect costs .
.A. Conditions of the Grant
1. States must submit atillual performance and financial status reports. A final
performance report.and financial status report are required prior to close out of the grant.
2. Funds.appropriated for the FLP shall not be included in consolidated-payment
grants made under authority of Section 12 of the CFAA.
3. The State shall maintain current and complete financial records in accordance
with requirements contained in the latest Federal Aid Manual and OMB Circular (See
Appendix C) .
B. Eligible Activities The following activities are eligible uses of funds granted to States
for the FLP; however, in most cases.costs incurred prior to.issuance of the grant cannot
be reimbursed: .
1. Purchase oflands or interests in lands from willing sellers for inclusion in the
FLP;
2. Facilitation of donations oflands or interests in lands to a qualified and willing
donee for FLP purposes;
3. Program administration expenses limited to indirect costs and direct acquisition
related expenses for lands and interests in lands acquired under Forest Legacy authority;
4. Establishment and documentation of baseline conditions and development of a
Forest Stewardship Plan for a conservation easement; and
5. AON Planning and amendment.
The following uses of Forest Legacy funds are not allowed as part of a State grant:
1:' Management of acquired lands or interests in lands including, monitoring of .
: conservation easements,
2. Enforcement actions, and
EXHIBIT "B"
3. Payment for appraisals of donated property when the donation represents the full
and total value.
C. Availability of Funds Project fund s for any fiscal year shall be available to the State
for two years from the time tbey are obligated in a FS grant to the State in order to insure
that Federal funds are spent promptly to acquire FLP projects. However, a grant may
have a maximum duration of five (5) years to allowfor nonfederal cost sharing to occur.
During the 5-:year life oftbe grant, it can be am ended annually, as needed, and funds
from a new fiscal year added to the grant, consistent with the requirement thatthe funds
be expended within two years of the time of obligation. In no case can funds be obligated
or expended beyond the 5-year life of the grant. "
II. Acquisition of Lands and Interests in Lands by Stiltes
"A ll Forest Legacy acquisitions including the acquisition of lands or interests in land shall
be made in accordance with Federal appraisal and acquisition standards and procedures.
The interests in land acquired for Forest Legacy shall be adequate for Forest Legacy
purposes and be perpetual. Title to such lands or interests in lands will be vested in the
State or unit of State govemment. These lands or interests in lands Will be managed and
administered for goals consistent with Forest Legacy conservation purposes by State
agencies or their assigns. The State agencies are responsible for all monitoring and
management of conservation easements and management of fee simple properties.
Lands and interests in land located within a FLA and simultaneously within other Federal
boundaries (e.g. national forest, national park, or national wildlife refuge) are eligible for
the FLP provided that the responsible Federal agency concurs with the FLP State
acquisition. If a State has passed legislation that extinguishes claims to or restrictions on
real property, the State shall use all available authorities, including that of acting as an
agent of the U.S., to achieve the purposes of section 7(K)(2) of the CFAA.
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III. Reversion of Funds for Forest Legacy Inconsistency
In the event it is determined, by the State lead agency, th at it is no longer desirable to
hold lands or interests in lands acquired with Federal funding and those lands are
conveyed, exchanged, or otherwise disposed of, after pro viding notice to the FS,the
State shall:
1. Reimburse the FS for the current market value in proportion to the original
Federal investment; (said reimbursements to be used to furtherthe purposes of the FLP);
or
2. Exchange for other FLP eligible lands or interests in lands of at least equal market
value and of reasonably equivalent location, with public purposes that equal or exceed
those of the dispo sed tract, with FS approval.
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EXHmIT "B"
Items 1 and 2 identified above must be included in deeds or conservation easements of all
FLP tracts as well as in the FS grant to the State. Appendix I includes suggested
language for conservation easements and deeds.
PART 3 - FEDERAL ACQUISITION PROGRAM GUIDELINES
I. Federal Acquisition Process
In the furtherance of the purposes of the FLP, the State lead agency with involvement of
the SFSCC and the FS will review property owner applications, prioritize tracts, obtain
State approval, and submit properties to the appropriate FS Region!Area/IITF for
funding. Upon approval for funding, the FS will proceed to acquire from willing sellers
conservation easements and/or other interests in land including fee acquisition,
Federal Acquisition Procedures must be followed when Federal funds are used to
complete an acquisition of land or interests in land using FLP authority. They are:
1. Federal appraisal standards must be met;
2. The landowner must be informed of the market value and that sale of the property
is strictly voluntary;
3. The landowner must be notified in writing that the property will NOT be
purchased ifnegotiations do not result in an amicable agreement;
4. Federal payment to the landowner for lands or interests in lands is not more than
the market value determined under #1;
5. Assure title is free and unencumbered relative to the purposes of the FLP; and
6. Ifrelocation is involved the requirements in PL 91-646 (42 U.S.C. 4601) must be
followed and the FS must advise the landowner prior to the acquisition. .
Certain lands are not eligible for the Federal ownership option under FLP authority
because other authorities and funding sources are available for acquisition oflands or
interests in lands within these federally established areas. These include lands or interests
in lands located within National Forests; National Parks, National Wildlife Refuges, or
other Federal Government boundaries. Proximity to Federal lands or the inclusion of
Federal lands within a proposed FLA does not disqualify an area for program eligibility.
Federal laws governing public lands do not apply to private property rights not acquired
by the Federal Government from willing private landowners. Interests in lands retained
by private landowners, not conveyed to the Federal Government under the FLP, are
subject to the same.requirements ofthe Endangered Species Act (ESA) that existed prior
to their participation in the FLP . Conveyance of interests in lands to the Federal
Government neither enhances nor diminishes the landowner's responsibility under the
ESA. Any interests in lands acquired by the Federal Government under the FLP shall be
subject to the same requirements of the ESA asare other Federal lands.
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II. Memorandum of Understanding (MOm for Coordination of the FLP
An MOU will be used to coordinate the FLP where Federal acquisition option resulting in .
Federal ownership ofFLP acquisitions occurs. The MOU will define and facilitate
partnerships between the State lead agency, FS, and other participating entities in
implementing the program, acquiring interests in lands, and sharing the costs of the
.program. The MOD shall determine how costs are shared between parties, including
administrative, management, monitoring, and capital improvement expenses. The terms
ofa MOU will determine which party is responsible for costs incurred following the
project's five-year cost-share write offperiod .
If individual Forest Legacy tract-MOUs are needed, they become an addendum to the
.State level "umbrella" MOU. The umbrella MOU between the State lead agency and the
FS shall be developed following the Secretary's approval of the State's AON and the
establishment of the State's FLP.
The FS/State MOD is for the purpose of specifying roles and responsibilities for
implementing the program, and may address the following items:
1. Costs and Funding:
D.a. Identify direct and indirect costs expected to be incurred in establishing the FLP,
and acquiring and administering interests in lands during the first five years of the
program. Revise or renew these cost estimates as appropriate.
D.b. Identify and propose sources of cost-share matches.
2. Planning:
o.a. Document the amount of work required to complete the AON and identification
ofFLAs.
o.b. Define a process for revising existing landowner Forest Stewardship Plans, or
multi-resource forest management plans.
D.C. Identify how specific tract acquisition needs and priorities shall be established by
the State.
3. Acquisition:
.D.a. Identify who is responsible for title work, appraisals, surveys, and similar pre-
.acquisition work.
o.b. Define a process for determining the value ofdonated interests in lands.
4. Management:
o.a. Define responsibilities for management of interests in lands acquiredor dedicated
to the program.
D.b. Identify possible activities needed to enhance, restore, or maintain resources to
meet the intent of the program and general responsibilities in carrying outsuch activities.
.5. Administration:
o.a. Estimate the staff-work required to implement the Program.
I
I
I
I
I
!
I
i
I
t,
,
I
~
I
I
I
~
I
I
I
I
I
I
I
I
I.
I
I
I
I
I
I
I
I
I
I
I
EXHffiIT "B"
o .b. Define responsibilities for processing applications to the FLP.
D.c. Establish procedures for monitoring and enforcement the terms of reserved
interest deeds 'and easements and identify who will be responsible.
o.d. Identify responsibilities for periodic reports summarizing the achievement ofFLP
goals in the State.
III. Payment in Lieu of Taxes (PILT)
Where the Federal Government under the FLP acquires lands in fee, the Federal .
. Government will pay PILT to the local taxing authority. No PILT will be paid on
conservation easements.
IV. Transition to State Grant Option Program
If a State elects the State Grant Option, and there are.active cases being pursued by the
FS, all parties (FS, State, and landowner) may agree to transfer the case to the State. If
agreement to transfer is reached, then the value of the lands or interests in lands
.comprising the project may be transferred to the State bya FS grant. To facilitate
projects transferred to the State, the FS may provide the State with copies ofany
appraisals , appraisal reviews, title reports, option contracts and other pre-acquisition
materials for lands that have been under negotiation by the FS.
APPENDIX A- Example of a Project Selection Calendar
This flowchart outlines the basicFl.P project selection process.
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FS regional units develop a FY 2005 "Project Recotnmendation
List" based on regional criteria, State project lists and project
briefings and submit to FS Washington b ffice.
Congressional committees discuss and pass annual
Appropriations for FY2005projects
FS conducts'National Review Panel representing FS and State
regions to prepare a prioritized FY2005 "Forest legacy Project
Recommendation list" for submission to Administra tion
FS comple tes FY 2005 Recommended Project Briefing Book
FS sub mits FY 2005 FLP Project R~commendation List to the
Administration .
FS notifies the House and Senate Appropriations Committee
on the project list after it clears the Administration
FS regional units consult with States to create a FY 2005
."Project Opportunity List" that includ es all projects that they
are requesting fundin g for in-priority order, .
. State Forest StewarclshipC oordinating Commit tees meet to
evaluate and approve applications forFr' 2005 funding
according to the criteria identified in the State AON.
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APPENDIX B- Map of the Forest Service Regions/ArealIITF
National Association of State Foresters' (NASF) Geographic Regions:
North : All States within the Forest Service's Northeastern Area.
South: All States within the Forest Service' s Southern Region (R-8) and International Institute ofTropical
. Fores try (IITF) .
West: A ll States within the Forest Service' s Northern (R-l); Rocky Mountain (R-2); Southwestern (R-
3); Intermou ntain (R-4); Pacific Southwest (R-5) ; Pacific Northwest (R-6); and Alaska (R-IO)
. Regions .
APPENDIX C- Office of Management and Budget (OMB) Circulars
and Other Regulations
Any award of Federal financial assistance under these guidel ines will be subject to the
. following or its most recent update:
1. OMB Circular A-102 (10/7/ 1994, amended 8/29/1997), "Grants and Cooperative
Agreements with.State and Local Governments"
2. OMB Circular A-87 (5/4/1995 , amended 8/29/1997), "Cost Pririciples for State,
Local , and Tribal Governments" as implemented by Departmental Regulation 7 CFR
3016, "Uniform Administrative Requirements for Grants and Cooperative Agreements to
EXHIBIT "B"
State and Local Govemmcnts"
3. OMB Circular A-110 (1 1/19/1993, amended 09/30/1999), "Uniform
Administrative Requirements for Grants and Other Agreements with Institutions of
Higher Education, Hospitals and Other Non-Profit Organizations"
4. OMB Circillar A-I22 (6/1/1998), "Cost Principles tor Non-Profit Organizations"
5. OMB Circular A-l33 (06/24/1997), "Audits of States, Local Govenunents , and
Non-Profit Organizations" as implemented by Departmental Regulation 7 CFR 3050,
"Audits of State and Local Govemments" OMB Circular A-89 (8/17/1984), "Catalog of
Federal Domestic Assistance"
6. 7 CFR 3017, Government Debarment and Suspension (Nonprocurement) and
Govemment-wide Requirements for Drug-Free Workplace (Grants), and.
7. 7 CFR 3018, New Restrictions on Lobbying.
8. 7 CFR 3019, Uniform administration requirements (Higher education, hospitals,
and non-profit organizations"
.APPENDIX H- Examples of Cost Share Calculations
Equation for Calculating Cost Share Requirement
.(Federal FLP Share) X (0.333) = the minimum Non-Federal Contribution
OR
(Total Project Costs) X (0.75) = the maximum Federal Contribution
Principals to Guide Caiculating tile Cost-Share Requirements
To calculate the cost share requirement, the Program Manager should use the Federal
FLP contribution, and not the total project costs,
The cost share requirement should be at least 33.3%·ofthe total Federal FLP contribution
. towards the proje ct, which will equal at least 25% of the total FLP project (Federal FLP contribution plus
cost share). .
The Federal contribution (Forest Service's FLP plus all other Federal contributions)
cannot exceed 75% of the total project costs (all cost requirements to complete the proje ct, including
Federal and non-Federal contributions).
The non-Federal cost share portion cannot be used as cost share for another Federal .
program that also requires a cost share.
Example 1- The FLP is going protect Jane Smith 's 3,000 acres tract. The total costo f protecting that land
is $1 million.
Total Project Federal Non-Federal Other Other non-
Costs FLP FLP Federal .Federal
Contribution Contribution Contribution Contribution
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.. federal contribution cannot exceed $750,000; therefore, the Federal contributi on is not
greater than 75% of the total project costs. .
The non-Federal cost share requi rement is at least $250,000; therefore, FLP funds are
adequately cost shared.
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Example 2- John Doe Ranch is planning to conserve 6,500 acres of land. The total cost of prote cting the
land is $4 million. The Federal contribution, through FLP, will be $1,000,000, and the non-
Federal contributors will provide $3,000,000, which includes a cost-share component for the FLP.
Total Project Federal Non-Federal Other Other non-
Costs FLP FLP Federal Federal
Contribution Contribution Contribution Contribution
$4,000,000 $1,000,000 $333,000 $0 $2,667,000
Federal contribution cannot exceed $3,000,000; therefore, the Federal contribution is not
greater than 75% of the total project costs.
The non-Federal cost share requirement is at least $333 ,000; therefore, FLP funds are
adequately cost shared.
Example 3-ABC Tree Company is planning to conserve 8,300 acres of land. Both theForest Service's FLP
and tbeU.S. Fish and Wildlife Service (FWS) are contributing funds toward the proj ect. Non-
Federal money has been secured to cover the non-F ederal cost share requirements for the FLP and
FWS requirements, as well as to pay for additional project costs.
Total Project federal Non-Federal Other Other non-
Costs FLP FLP Federal Federal
Contribution Contribution Contribution Contribution
$4,000,000 $1,000,000 $333,000 $1,000,000 $1,667,000
Federal contribution cannot exceed$3,000,000; therefore, the Federal contribution is not
greater than 75% of the total project costs. . . .
. The non-Federal cost share requirement.is at least $333,000; therefore, FLP funds are
adequately cost shared.
FLP cost share component cannot be the same as the FWS cost share component.
APPENDIX E;. Information to Facilitate Landowner Participation
Landowners who wish to participate in the program may be asked to provide the
following information.
1. . Narne, address and phone number of applicant landowner.
2. All other owners of record for this tract, and their addresses.
3. Name, address and phone number of authorized agent representing landowner(s)
if applicable.
4. Location ofproperty.
5. If the landowner intends to reserve rights to forestry uses or other resource
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EXHIBIT "B"
management activities, a copy or referenc e to the State approved landowner Forest
Stewardship Plan or multi-resource management plan.
. 6. List ofthe significant scenic, natural , recreational, wildlife, timber and other
resource values contained on the property.
7. Identification of all dams, dumps or waste disposal sites on the property.
8. Signed statement giving the FS and State lead agency permission to enter the
property for review and appraisal purposes.
9. Legal description.
10. List any encumbrances or liens existing on the property including, but not limited to
contracts, leases, or outstanding rights not of record.
11. Copy ofplat or survey map of the property, if existing.: Ifonly a portion of the
property is being offered, identify it on a plat showing the portion offered in the context
of the entire tract.
12. Tract acreage and total number ofacres of forests and cleared/open land.
13. List of existing permanent improvements on the tract, including houses, barns, lakes ,
ponds, dams, wells, roads, and other structures, and total number of acres occupied by
improvements.
APPENDIX F- Sample Content of a Forest Stewardship Plan
Below is information from the Forest Stewardship Program's National Standards and
Guidelines. Please also refer to the Forest Stewardship Program's Planningfor Forest
Stewardship: A Desk Guide as well as States ' Statewide Forest Stewardship Plans for
additional information on Forest Stewardship Plans. .
Landowner Forest Stewardship Plans must:
., be prepared or verified, as meeting the minimum standards of a forest
stewardship plan, by a professional resource manager. .
identify and describe actions to protect, manage, maintain and enhance
•relevant resources listed in the law (soil, water, range, aesthetic quality, recreation,
timber, water, and fish and wildlife) in a manner compatible with landowner objectives.
• be approved by the State Forester or a representative of the State Forester.
• involve the landowner in the plan development by setting clear objectives
and should understand clearly the completed plan.
A well prepared plan will:
Clearly state landowner objectives. -
Have a cover page.
Provide for authorship and/or signature lines Within the document.
The plan preparer should consider and evaluate resource elements present and include
a briefdescription of those that are applicable and their importance to the ownership.
, Resource elements to be considered are: .
Soil Interpretations
• Water
Range
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Aesthetic Quality
• Recreation
. • Timber
Fish
Wildlife
Forest Health
Archeological, Cultural and Historical Sites
• Wetlands
Threatened and Endangered Species
Management recommendations, or where appropriate, alternative strategies should be
provided for those resource elements described. Prescriptions or treatments should be
integrated and stand or site specific. An ownership map drawn to scale, or photo, to
include vegetation cover types, stream and pond location with a legend will enable the
landowner to implement the plan.
Landowners' understanding may be improved by including activity summaries and
appendices. Appendices might include:
Description of assistance available and incentive programs
Educational materials
• A glossary of terms
An explanation of applicable Federal, State and lor county regulatory
programs, especially as they apply to : .
a . Archeological, cultural and historical sites.
b. Wetlands.
c. Threatened and Endangered Species.
These last three items are covered by legislation other than the Cooperative Forestry
. .
Assistance Act of 1978 , as amended by title XII of the Food, Agriculture, Conservation
and Trade Act of 1990 (16 U.S.C. 2101 , et seq.) , but must .be considered for Federally
funded programs. .
The professional resource manager should discuss the Forest Stewardship Plan
with the landowner, following completion, to assure understanding,
APPENDIX G- Real Estate Record Keeping
Since Forest Legacy acqui sitions are perpetual, record keeping is important. Each State
shall maintain permanent records for all Forest Legacy properties. The following
information is recommended to be maintained by the conservation easement holder:
A. Landowner information (name, address; phone) ',
B. Nomination form (including notification to landowner that property will not
be purchased if negotiations do not result in amicable agreement)
C. Landowner Inspection Consent Agreement
D. Baseline documentation
EXHffiIT "B"
E. Option agreement
F. Deed of Conservation Agreement '
G. Additional warranty deeds, covenants, restrictions
H. Title Insurance Policy
I. Appraisal
J. Appraisal review
K. Forest Stewardship Plan or equivalent
L. Notification ofcounty or local government
M. Closing statement
N. Copies of check or documentation of EFT or other form ofpayment
O. Copies ofgrant reimbursement or expenditure
The following items should also be maintained as part of the record:
1. Landowner correspondence
2. Evaluation criteria
3. Tracking/documentation ofnegotiation steps
,4. State Forest Stewardship Coordinating Committee recommendation
5. Press release ' ' '
6. Monitoring records/history
APPENDIX H- Required Qualifications'of an Appraiser or Review
Appraiser
A. Appraiser - In order to be a qualified appraiser .for purposes ofFLP appraisals,
an individual must be:
1. a Federal land acquisition agency staff appraiser who
a. is certified as a general appraiser in compliance with OMB-Bulletin 92..,06; and ,
b. has completed training in application of the December 2000 edition of Uniform .
Appraisal Standards for Federal Land Acquisitions (UASFLAr approved for appraiser
continuing education credit in the State where the appraiser is certified, or '
2. a nonfederal staff or fee appraiser who
a. is certified as a general appraiser inthe state where the appraised property is
located, or can obtain reciprocity or a 'temporary practice permit in the state where the
appraised property is located, and
b. has, within the past 10 years, completed at least the minimum classroom hours of
non-duplicative education prescribed for the certified general real property appraiser
classification by the Appraisal Standards Board of The Appraisal Foundation, and
c. has completed at least 12 self-contained or summary appraisal reports of
properties similar in scope and complexity to the appraised property in the preceding
three years, and .
d. has completed training in application ofthe December 2000 edition of Uniform
.Appraisal Standards for Federal.Land Acquisitions approved for appraiser continuing
education credit in the state where the appraiser is certified .
- - - - --
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Federal land acquisition agencies are the member agencies of the Interagency Land
Acquisition-Conference.
*The seminar, Federal Land Exchanges and Acquisitions: Appraisal Issues and
Applications, offered by the American Society of Farm Managers and Rural Appraisers
and the Appraisal Institute.is the only acceptable substitute for UASFLA training.
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EXHIBIT "B"
The qualified appraiser shall prepare an appraisal report in compliance with the
Uniform App raisal Standardsfor Federal Land Acquisitions and supplemental written
appraisal instructions issued by the client. Federal land acquisition agencies are the
member agencies of the Interagency Land Acquisition Conference.
B. Review Appraiser- In order to be a qualified review appraiser for purposes of FLP
appraisals, an individual must be:
1. a Federal land acquisition agency staff appraiser who
a. is certified as a general appraiser in compliance with OMB Bulletin 92-06, and
b. holds specific delegated authority to review and approve or recommend appraisals
for agency use, and
c. has completed training in application of the December 2000 edition ofUASFLA*
approved for appraiser continuing education credit in the State where the reviewer is -
certified, or
2. a nonfederal staffor fee appraiser who
a. is certified as a general appraiser in the State where the appraised property is
located, or can obtain reciprocity or atemporary practice permit in the state where the
appraised property is located, and
b. has, within the past 10 years, completed at least the minimum classroom hours of
non-duplicative education prescribed for the certified general real property appraiser
classification by the Appraisal Standards Board ofThe Appraisal Foundation and at least
32 classroom hours of approved training in appraisal review, or otherwise demonstrates
competency in appraisal review in compliance with the Competency Rule of the Uniform
Standards ofProfessional Appraisal Practice (USPAP), and
c. has completed at least 12 self-contained or summary appraisal reports of
properties similar to the appraised property in the preceding three years or at least 12
technical appraisal review reports for appraisal reports of properties similar in scope and
complexity to the appraised property in the preceding three years, and
d. has completed training in application of the December 2000 edition of Uniform
Appraisal Standards for Federal Land Acquisitions approved for appraiser continuing -
education credit in the state where the reviewer is certified.
The qualified review appraiser shall prepare a technical appraisal review report that
includes a determination of whether the appraisal report under review complies with the
Uniform Appraisal Standardsfor Federal Land Acquisitions.
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APPENDIX 1- Requirements and Suggestions for Conservation
Easements and Deeds
The Purpose and Authority and Reversion clauses are required in all FLP easem ents :
and deeds. Below are examples of language that States have used to meet that
requirement:
A. Purpose and Authority Clause
Example 1:
WHEREAS, the Conservation values of the Property are consistent with the goals of the
Forest Legacy Program and the establishment of this conservation easement will provide
public benefits by:
preventing future conversions of forest land and forest resources; protecting and
enhancing water quality and water supplies; protecting wildlife habitat and
maintaining
habitat connectivity and related values to ensure biodiversity; protecting riparian
area;
maintaining and restoring natural ecosystem functions; and maintaining forest
sustainabilityand the cultural and economic vitality of.rural communities.
WHEREAS, the specific Conservation Values of the Property are documented in an
inventory of relevant features of the Property. The data and explanatory text are
presented in the Baseline Documentation Report, dates · , which consists of reports,
maps, photographs , and other documentation that the parties agree to provide.
This Easement acquisition is authorized by the Cooperative Forestry Assistance Act of
1978, as amended by section 1217 of the Food, Agricultural, .Conservation and Trade
Act of 1990 (104 Stat. 3528; 16 U.S.C. Section 2103 c). · · . .
Example 2:
The purpose of this easement is to effect the Forest Legacy Program in accordance with
the provisions ofTitIe XII of the Food, Agriculture, Conservation and Trade Act of 1990
(16 U.S.C. - 2103c) as amended, on the herein described land , which purposes include
protecting environmentally important forest areas that are threatened by conversion to
. non-forest uses and for promoting forest land protection and other conservation
opporturi..ities. .The purposes also include the protection and preservation of important
scenic, cultural, fish, wildlife and recreational resources, riparian areas, and other
ecological values, and to ensure that the Property is available for the sustainable and cost
effective harvesting afforest products in a silviculturally sound manner, all ofwhich
meet the objectives of the Forest Legacy Program. The purposes also include
encouragement ofmanagement for and the production of economically sustainable and
commercially viable forest products consistent with the other purposes of this easement
and also include the long-term protection of the Conservation Property's capacity to
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EXHIBIT "B"
produce economically valuable forestry products, and the encouragement of management
\ of the property for industrial or commercial forestry only if consistent with the other
purposes of this Conservation Easement.
The Parties agree that the purpose of this easement is also to assure that the Property
herein described as Schedule "A" and hereby encumbered as set forth in Schedule "B"
will be retained forever in its existing natural, scenic and forested condition and to
. prevent any use of the Property that will significantly impair or interfere with the
conservation values of the Property. The Grantor intends thatthis easement will
confine the use of the Property to such activities specifically enumerated herein which
are consistent with the overall purposes of the easement by protecting the following
particular values of the easement area: specifically the scenic, cultural, fish, wildlife
and recreational resources, riparian areas and similar ecological values.
Example 3:
WHEREAS, the clearly delineated open space conservation goals and objectivesas stated
in Forest Legacy Program pursuant to Section 1217 ofTitle XII of the Food, Agriculture,
Conservation and Trade Act of 1990 (16 USC Section 2103C) which was created "to
protect environmentally important private forest lands threatened with conversion to non-
forest uses" has awarded a Forest Legacy grant in to the Grantors for purchase ofa
portion of the value of the Easement herein conveyed for a conservation easement on
forestal, agricultural, and open space land. .
Example 4:
. The purpose of this easement is to effect the Forest Legacy Program in accordance '
with the provisions ofTitle XII of the Food, Agriculture, Conservation and Trade Act
of 1990 (16 U.S.C. 2103c) on the herein described land, which purposes include
protecting environmentally important forest areas that are threatened by conversion to
nonforest uses and for promoting forest land protection and other conservation
opportunities. The purposes also include the protection of important scenic, cultural,
fish, wildlife and recreational resources, riparian area, and other ecological values. .
Example 5:
.The purpose of this conservation easement is to restrict the exercise of all development
rights, residential, commercial or otherwise, on the easement area and to protect the
scenic and recreational values of said easement area from conversion to non-forest uses
while at the same time allowing for the use of the area for commercial forestry and
public recreation purposes consistent with the stated purposes, standards and general
intent expressed in Title XII of the Food, Agriculture, Conservation and Trade Act of
1990 (16 USC 2103c) and the requirements of Section 7 for the Forest Legacy Program.
B. Reversion Clause:
i
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EXHillIT " B"
The Easement Holder acknowledges that this Easement was acquired with Federal funds
under the Forest Legacy Program (P.L. 101-624; 104 Stat. 3359) and that the interest
acquired cannot be sold, exchanged, or otherwise disposed, except as provided in Section
5.A, unless the United States is reimbursed the market value of the interest in land at the
time of disposal. Provided, however, the Secretary of Agriculture may exercise
discretion to consent to such sale, exchange, or disposition upon the State's tender of
equal valued consideration acceptable to the.Secretary.
APPENDIX J- Sample Content for Baseline Documentation
The following list has been modified from the Checklist included in the Land Trust
Alliance and Trust for Public Land's The Conservation Easement Handbook (1988).
1. Cover Page
• including name and location of property, signature ofthe author/collector and date
2. Table ofContents
3. Owner Acknowledgement of Condition{see Treas. Reg. Section 1.170A-
14(g)(5)(i)(O).
4. Background Information
• Ownership information (name, address , and phone number of property
owner)
property
.6. Ecological Features
A general description ofthe ecological features that the easement seeks to
protect, such as forest and plant communities , soil characteristics, and habitat.
• The Forest Stewardship Plan should be used as a guide to determine what
information is needed.
• An inventory of rare, endangered , and/or threatened species and habitat
found on the property
Historical information on the donation/acquisition (brief chronological
description of events that led to the protection of the property)
Summary of easement provisions (specific prohibitions, restrictions ,
retained rights, as derived from the language of the easement document)
. Purpose of casement
Evidence of the significance of the protected property, as established
either by the government policy (include copies of documentsjor by the long-term
protection strategy developed by the grantee
Corporate or agency resolution accepting gift (minutes of the meeting at
. which a gift is accepted or acquisition approved arc adequate)
5. Legal Condition
A copy of the signed, recorded easement document
. An assessor's parcel map
A clear title statement or preliminary title report, noting any liens against
the property that could compromise its natural qualities or invalidate the easement
Copies of any other relevant easements or water rights associated with the
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EXHIBIT "B"
• Reports from wildlife biologists or other specialists that document the
status of significant natural clements
7. .Agricultural Features
Intensity of grazing (can be determined by experts and expressed in
"animal units" per acre) and farming
Level of pesticide use
8. Sceni c Features
Offi cial policies citing property' s scenic value
• Number ofpeople who frequent nearby public places (roads, trails, parks)
from which they can view property
9. Archeological, Cultural and Historical Features
Archeological, cultural and historical sites and resources found within the
property, with a focus on those resources that the easement seeks to protect.
10. Human Created Features
Improvements (structures, trails, fences, wells, power lines, pipelines,
irrigation systems, etc.)
Recreation/tourism attractions.
Trespass damage and disturbed land (stray animals, introduced species
evidence of vehicular trespass, etc.)
1I . Photographs
Aerial photos, if appropriate
• On-site photos (be sure to record key photo points, record distance and
azimuth from structures or other fixed points, and sign and date all photos)
12. Maps
A state map showing easement location
An 8 )'2" X I I" section of a local road map showing easement locat ion
The largest scale U.S. Geological Survey topographical map available
(usually at a scale of 1:24 ,000, called a 7-1/2 minute scale), showing easement
boundaries
.13. Survey
• Surveys generally are not required, but may be helpful
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EXHIBIT "B"
For additional Information on Baseline Documentation:
Land Trust Alliance.XiO 1. Working Forest Conservation Easements.
. . . .. .-. I ..,. :. . ' . ':. ' . ~ ,
' Land .Trust Alliance and Trust for New Hampshire Lands. 1991. The
" Conservation Easement Stewardship Guide.
,": Land Trust Alliance and Trust for Public Land. 1988. The Conservation Easement
Handbook.
. : . .
A,IJPENDIX ~-SampleGraphics and Signs
The following are-sample graphics for the Forest Legacy Program that can be used for
'. signs, newsletters; articles, and other Forest Legacy Program related documents.
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Optional TexiBox
that can-indllde:
- Reference toFLP;
- Description ofland
conservation;
- Identify ctmtact _
information;
~ Addresspublic
access;
.. Jncludeparticipants'
logos;or
- other items.
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"."ALAN 1JnJRAKAMI 2285
NATIVE HAWAllAN LEGAL CORPORATION
"1164 Bishop Street) Suite 120;;'
Honolulu) Hawaii 96813
Telephone: (808) 521-2302
JAi\1ESM. DOMBROSKI 3622 "
LAW OFFICES OF JAMES M. DOrvIBROSKI
P.O. Box 751027 " '
" Petaluma) California 94975
"Telephone: (707) 762-7807
20U1~: 1 2
C OHAWA. CLERK
" TH Il~O CIRCUIT COURT
STATEOf HAWAII
STEVEN C. MOORE Pro Hac V ice ,
NATIVE AMERICAN RIGIITS FUND
, 1596 Broadway
Boulder, Colorado 80302
Telephone: (303) 447-8760
Attorneys for Plaintiff ,
PELE DEFENSE FUND
IN THE CIRCUIT COURT OF THE THIRD CIRCUIT
STATE OF HAWAll
FINAL JUDGMENT
Pursuant to the F indings ofFact and Conclusions ofLaw entered herein on
CIVIL NO. 89-089 (Hilo)
(Declaratory Judgment/Injunction)
FIN"AL JUDGMENT;
EXHIBITS "A" AND "B"
Trial Date: August 2, 1994
Judge: Hon. Riki May Amano
Plaintiff,
VS .
• Clerk, Third Cfreuit' Court, ' St"l.. of HGwc 11
PELE DEFENSE FUND, ,
AUG 2 G2D02, this court hereby enters ruDG1v1ENT finally resolving all claims as to all
(hereby certify thot this is a full, tnle and con-ect
copy~h file in this office.
Defendants.
THE ESTATE OF JAMES CAMPBELL,
"DECEASED ; W.H: MCVAY AND P.R. ~
CASSIDAY, in their fiduciary capacity as
Trustees under the Will and the Estate-of
James Campbell,
..
2.
customarily and traditionally exercised subsistence and cultural practices:
Hawaiian subsistence or cultural practitioners who are descendants of the
Person or persons accompanying Hawaiian subsistence or cultural
inhabitants ofthe Hawaiian Islands prior to 1778;
practitioners described in (a); or
cultural practitioners described in (a).
..
Persons related by blood, marriage or adoption to Hawaiian subsistence or
The Estate ofJames Carnp~el1} its Trustees and each of their respective agents,
(a)
(b)
(c)
For purposes ofliability, all persons listed above are not invitees of'the owner of
Notwithstanding that this judgment includes a "permanent" injunction, the Estate
1.
2.
3.
Campbell as follows :
parties in favor ofPlaintiffPele Defense Fund (hereinafter PDF) and against the Estate ofJames
including successors in interest to 27,785 .89 acres of land 'situate in the Puna District of the
County of'Hawai'i, State of'Hawai'i (hereafter, the "land"), as described in the attached Exhibit
"A", are permanently enjoined from excluding the following persons from entering the
undeveloped portions of the land and using the developed portion for reasonable access to the
the land.
of James Campbell and successor owners ofthe land, are not 'barred from and may seek to
. employees, officers, heirs, personal representatives, successors, assigns, and beneficiaries,
develop the undeveloped portions ofthe land consistent with applicable law; and PDF may
oppose further development by lawful meB;Ils.
. undeveloped portions, (the developed areas,are defined on Exhibit B attached hereto), to perform
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4 . The owner of the land shall give PDF notice of any and allproposed future '
.' development prior to application for any state or county permits, or the initiation of any '..
development-related activity that does not require such permits. On January 1 ofeach calendar . '
year, PDF shall inform the owner of the land 'ofthe name(s) and address ofits designated .
officer(s) for purposes of this notice.
5. PDF shall submit a monitoring plan consistent with this Judgment to the owner of •
the land within six (6) months after entry of thisJudgment. If the parties are unable to agree on
the terms of the monitoring plan, either one or both parties may request Court instructions.
6. The Court shall retain jurisdiction to enforce this Judgment and the pe~~ent
injunction Ifenforcementis necessary, any party in violation of the terms herein may be subject
to contempt of court and sanctions, including but not limited to the payment ofcosts and
reasonable attorneys' fees .
7. This judgment constitutes the final resolution ofthe all claims against all parties.
There are no other outstanding claims or defenses which have been left unresolved.
,:,~. r,
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.Attorneys for Defendant Trustees ofthe . .
Campbell Estate
1470125.2 .
Pele Defense Fundvs. the Estate ofJames Campbell, Deceased, it al. .
.. . Civil No. 89~089 (H110), Declaratory Judgment/Injunction . .
. . . ". ' ."
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9.45 f •• t alona the .outh .ide of the 2o-Foot
. ac.d.
221.69 felt .1001 tbe velt .ide of the 2a-Foot
. lOad; .
287.92 fe.t .lona th.:veat .1de of the :za-FoDt
Road:
212! .77 flat &lonl the Wtat .ide of the 20-700t
Roa4:
6915.3S ·f.IC elODa Plree1 C of Cove~t
Landa;
1460.60 f.et alona Lot. 3-8 aDd J-A of UPPer
~:lJDu l\oil... tuda; ' ,
3534.10 leet alona ic t 3-A of tlppn Ka1JN 1I011le-
'. .tead., Grant '6571 to X. ~kanl,
Gr~l1t 6330 to S. ~a-la and
GraDt 6328 to 'P. lame~l••
lO,520~90 feet aloDa CovernDeat LaDd••
9863.30 f.,t along CrUit ·9%75 to H. H. Holt,
et a1., Tru.t.... under the Will
and of the Eacet. of J~.
CamPbell, Deceaaed;
4100.00 feet .lona RoP. 8030, L.C.Av. 8559-),
Ap. '14 to 111111.. C. ~.U.l0i
8150.00 feet alona R.P •. 8030, L;C.Av. 8559~B, .
lop, 14 to llUl1aa C. t.unalllo;
25,10S.30 .fe.i alona l .P. 8030, L.C.Av. 8559-1,
. Ap. 14 to Wl11l.... C. t=.Ulo, to
the . paillt of Natnn1.na cd c:ontltn-
1J11 an AIU:A or 16,843.891 ACllES.
'"
12. 358- 59'
13. 3:l2- . J8'
14. 315- 33'
15. 2~8- 17'
16. 352- 29'
17. 56- 27'
18. 39- 38'
23. 126-. 59'
19. 53-04'
:ZOo 53- 31' 30"
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Milt $Y"*7' tr1anlU1.at1oa StaUcn1" "J:ALIU" kblo, 115.60 ~e.c Soucll an4
5325.70 f ..t Wue, c~e 1'lIlm1D, by lJ~tIuo .....Ia" ·c1oclc:w1•• fr~ hu~
5oIltl,l:-
1e'~1n. at ch....c conser ofthu puc:el of lazul , 01\ the
. outh boun~t7 of' b,.al P.cent 4475, LaDl! ,.tent 81", LAzld eo-uliOll
"""flf 7713, Ap~ ,13 to V. :~u, ~d,.t ~ IlOttb COR.r of Cranc 73iS "
. . . . . .
to ' J. K~ lau. "th e coord1nat•• 0; ~d poiac of bel1D.nJ.D.l "r . f er r . d to eowam-
1. 46" 00' 982.00 f••t .lolll CrlDC 7365 to J. 11:. Ply;
2. 85" DO' 652.00 fe.c al ae, Crant 7]65 to J. 1. 'AU;
3. 58" loS' 1050.00 t ••c alOll, erlAt 7365 to J. l. Pau;
4. ' 73", 3D' , 1005.00 f.ac .101l' CraDt 7547 to VIa. Ie.
~l1lhooaUu;
, 5. ·U- 46' 1197.50 tCle '. I Oll ' erlDC 7547 to \Ila. , K.
II:I111hoo&.lu.
6. 139" 03' 50.08 leet .1onl the north .ld. of 50-foot
AD.d:
7. 45' 1.6' 1064.16~f••c . ion, chI v••e - ald. of SO-foot
ADad:
' 8 . 16" 10' 2051.31 t••t aloll' thl velt Ildl ot 50-Foot
Ilold:
,,9. 38' 34' 1319.67 talt alon. thl V.lt .lde of So-Poot
aoad.
10. 323" 16' 2381.65 feet alOll' th. louth aide of 50-Foot
!lo.d;
u . 270" DC' 981.S9 feet 8101'11 the louch _ld. of 50-Foot
Aoad;
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21. ·Thenca a100I the northvase a1de of Upper Puna ~ad on a curve to
the left Vitb a r.d1U8 of ~50.DO
feet, the chord azt.Uth and
elbtlnce wina:
SO· 46' 15" 118.77 fen;
of Upper Puna .Raad on a curve co
the left Vith a radlua of 250.00
feet, the chord az1autb and
dutance bainl: .
rr 01' un 213.94 feat;
171.71 feet Ilona the .ftor thveai 5lde of Upper
PwuI Road:
354.39 feltt ,1001 the northv.at alde .of Upper
-.Pun. load;
614.60 felt alonl the louth Itde of
~o.dl
1250.91 fe.t a10nl Crant 7731 to .; . ~. Sva1u;
3467.S0 feet alonl Crant 7593 to Louisa . Sva1u,
Cr~t 1478 to L. t. Blatadell
aad the northealt end c! SO-Foot
~ad;
2173.00 f.et alonl Lot 111-1 of Uppe~ ~1~
HOlllutuds; -
6915.35 feet alona 'artel ! of 'CoYernment Lands;
139.94 felt ,1~1 the louth .ide of 20.Foot
~ad;
northvaat. a1de of Upper Pun, ~d on a curve to
the r1sht Vitb a ndlua of 150.00
leet, tb, chord azimuth &Dd ·
dht&tlci baing:
79" 01' U" 118.82 feet:
.518.59 fU~aloolt ~e northvest' alde of Upper'
Puna Road;
ttill Hr I II II I
IS. .Thenca dODa .t he
1~.93.59f.tt l1ou& tbe louch aUI of 50-Foot
Rood· to tilt berth"ut dele of
Upper Puna load:
13. Thence ,loni the northvl.e aidl ~f Upplr Pun. load, the dlrlct
.11autb and distance belng:
27· 4;)' 20" 4458.54 fut;
14. 55· 41' IS"
16. 10Z· 21' 15"
284.74 faat a10nl tba.northveat .id. of Upper
Puna acad;
19. Thence along the northweat aide of Upper Puna ~,d on • curve to
the rlBht Vith a radlus of 475.00
feet, the chord ·azimuth and
dhtanclt being:
55· Dl' 15" 55.24 feet:
20. 58" 21' IS"
17.
23. 157· 3D'
18~ 51" 41' 15"
· 12. 316- 3D'
'2". 12'· 35'
25. 172" 29'
26. 258" 17'
27. 2"" 12'
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The developed areas asofJanuary 1, 2001, are the access road, geothermaldrill sites arid .
areas clearedforgeothermal drill.sites .
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EXHIBIT "D" I
Wao Kele 0 puna Operations and Management Funding Scenarios: I
1). Minimal operations cost:
Minimal Signage for safety $3000 I
2). Improved operations cost:
TOTAL
- Access Improvements-
and reforestation of cleared areas)
- Administrative costs -
- Utilization ofDOFAW Base yard Office space
- - Minimal enforcement
$53,000
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$2000/yr
S2000/yr
$lOOO/yr
$5000/yr
$4000/yr
$3000/yr (fence materials , helicopter time,
SSOOO/yr (trails and roads maintenance/repairs
$10,000
$5,000
$10 ,000
$10,000
$5,000
$10,000
$8000/yr (trails and roads.maintenance/repairs
$10,000
$30,000
$20,000
$10 ,000
$5,000
$75,000 + $53,000 = $128,000
$3000
. $2000/yr
$2000/yr
$1oDO/)'T
$5000/yr
$4000/)'T
$3000/yr (fence materials, helicopter time,
- Fire suppression capacity
- Management plan development
- EN s
c Expansion of hunting program
- Establishment of permit system
TOTAL
" ...J
A..l\fNUALLY:
- Basic peripheral Invasiv e Species Control-
- DLNR Vehicle Usage-
- Fire Pre-suppression-
- Endangered Species Mgmt-
- Basic Field StaffTime-
- Misc. expenses-
cement, etc. as needed)
- Access Improvements-
and reforestation of cleared areas)
. . - Administrative costs -
- Utilization ofDO FAW Base yard Office space
- Minimal enforcement .
.Minimal Signage for safety
Basic peripheral Invasive Species Control-
- DL1\TR Vehicle Usage- .
- Fire Pre-suppression- .
- Endangered Species Mgmt-
- Basic Field Staff Time-
- Misc. expenses-
cement, etc. as needed)
I
I
I
I
I
I
I
I
I
1
I
I
I.
I
I
I
I
3). Ideal Operations Costs:
Minimal Signage for safety
Basic peripheral Invas ive Species Control -
- DLNR Vehicle Usage-
- Fire Pre-suppression-
- Endangered Species Mgmt-
- Basic Field Staff Time-
- Misc. expenses-
cement, etc. as needed)
- Access Improvements-
and reforestation of cleared areas)
- Administrative costs -
- Utilization ofDOFAW Base yard Office space
- Minimal enforcement
- Fire suppression capacity
- Management plan development
-EA's
- Expansion ofhunting program
- Establishment ofpermit system
- Coordinator
- Designated vehicle for Coordinator
- Adequate enforcement
TOTAL
GRAND TOTAL
$3000
$2000/yr
$2000/yr
$IOOO/yr
$5000iyr
$4000/yr
$3000/yr (fence mater ials, helicopter time, .
$8000/yr (trails and roads maintenance/repairs
SlO,OOO
$5,000
$10,000
$10,000
$30,000
$20,000
$10,000
$5 ,000
$50,000
$30,000
$20,000
$100,000 + $75,000 + $53,000 = $228,000
$228,000
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